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Abstract 

The objective ';of this research paper is to improve both the Business 

section and Production Planning section of the management system in the garment 

'j,goods industry. 


This research was divided into 5 topics e.g. 


1. Decision supporting system design for the order receiving process: 

development of the system that helps users to receive orders according to the plants' 

capacity. The conceptual design of the system is to simulate the thinking method of the 

employees and create additional functionality for mote flexibility within the system. 

2. System design for production planning according to order: the aim of • 
this topic is to consider job-sharing for each plant corresponding with the capability 

• level of the plants. 

3. System design for scheduling team in the sewing process: 
I-

development of the system that supports management and supervisors to allocate the 

work for each sewing team. The characteristics of each job and each sewing team are 

examined. The goal of this part: is to minimize number of tardy jobs. 
j 

4. System de~ign for dispatching jobs to sewing workers: development 

of a system that helps employees to operate the sewing operation and choose suitable 

workers for line balance. 

5. Development of data collection system for production line in the 

garment factory is designed to collect and track the real-time data in the production line. 

The result of this research helps management to plan and manage their 

teams with greater effectiveness and efficiency 
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\'LlJ'W~'1 Lb~~r1'l'1~ tl n ~'el':)6Jl'el.:J e-J ~ ~~fi~ ~;'Wnu I.L~~~1J fl ~~Yl ~tlCj (?l6jj'a1J.:J1'W1.'W~ ru~u'W ~.:J ~'l1~1lJ 
'\I q 

I iI' iJ I 

LLlJ'W~ '1V11'el r1'J '1:J.J Cj ~~ ~ '1 ~~'el.:J e-J ~ ~Yi fiYi I.n ~;'WU'W~ ~~.:J e.J ~ L9l'f) 1tJ ~'1'1 '1'WVl1'f)~'J'W':) '1'WVl~1L'el1 
I 1V "', " 

e.J~~YifiYl1~1l1tJl~.:J'1'W b{?l~ e.J~~1 n ~'l1~Cj ~~~'1 ~1.'WLI.L9l~~r1f.:J'f)'1~~~t'lL~ ni('a~ LI.L9l bij'f) Ltl ~~'U 
" ~ 

~ I ~ 'JI I 

U'f)~1~11 n'W1tJ L1'f)~1 I.L~ ~ ~~ (9)~~'el~ n'W1.'WVI~1t.Ji'W[;l'f)'U e.J ~ L~~VI'1tJb{?l~ ~'l~nn~ ~iJ~ ~ f11Yl ~'1 
I ~ G.I" 0 OJ' I ~. 

'el~1.:J ~'W~ t.J ~~1 ~ '1J 1?l'f)'f).:J ~ n,~ 
oj 

2.11 '1JVI'1 r111~1~ ~'f) (9) r1~'el.:J n'W4JJ'f)-:) bLe.J'Wl 'Wn1~~11.U'U-:)1'W (Plan) nu n'1 ~ 

~ 

vl'1 n'1~~ nM1~~iJ n1~'l1-:) bLe.J''Wn'1~~'1 bU'W-:)'1'W~'l-:)VltJ'1 ri'f)'Wn1~vl'1-:)1'W~~-:)vl\ll'W~~~u L~'f)'W~'W(i'l 
• 'JI I 

'l '1-:) bL e.J 'W fi 'l 'I VI i(1 L tJ 'W11 n iJ ~ -:) e.J ~1.~'el1 ~~ ~Ln ~ r1 'l1 :J.J LL (;l n L9l '1-:) n'W; 'W ~~VI ~ 1 'I ~ fl '1 'l ~ LL'l t'l ~ 'f) ~ Y1 
I I I 9,1 

LntJ'li'el'l n1J n'1~'l1'1 bl,e-J'W ru.l.'l~'1Yl'l1.:J Lbe-J'Wn1J b'l~lYl\l1L'el1 LLe.J'Wt!'W~'1'l.h~tJ 
q 
n (;l1~~1'.:J Vill,xn1 ~ 

I 'JI . ~ I 

~'1Ltl'Wnl~C?l1~ LLt-J'WVl'l1.:J L'el11tj'u'Wij ~'lllJ~ {?l~~'1 {?l Ltl (?l~'W ~.:J b~.:J.:J1'W~'l'UtVI'kin~~bbnl~b{?lt.J1,x 
<V ~ ~ • 

VI'l VI 'W '1.:J 1 'W VI:r'f) Supervisor 
I I '" • 

LtJ~~'WbbtJ~.:JYlVlU'1.:J'1'WL~t.J n1~l.l.nt~UC1JVI'1 b(9)~~fin'1 ~n'el1~~ ~~.:J e.J~ ~t'W~'l'W.:J1'WtJ'f)~Vltj\l1 LLL9l 
I ~ I 

I ..:::j '1 ~ cv "'" <i' 11 ~..:::j ft I G I <:S '1 ft"1' ~..:::j C:;~ ..:::j ~ 
'f)1~~~~-:)e-J~L~~ LVln1J:r~uUn'1:re.J~(;l L(9)~:r'llJ b{?l 'f)nu:r~bC9)'W~'f)~VI'W-:) b'WuC1JVI'1~'f)'Wnr1'f) n'1:rYl~ 

'l1-:) I.Le.J'WLL~ ~~'lu f1~ n1~~1Lirwn '1 ~1lJ~1:J.J1:rt;l~~~(;l:r'l~ ~ (?l [;11 ~ r1'l'1lJ ~UVlU'1~'f).:J-:) '1'WbLL9l~~.:J'1'W 
q 

~~t,xtr'lVli(1'1'1'WLtJ'W~~ (?l1rtiYl n;r'el:J.J~ n'1~Vi1.:J'1'wl'ULbL9l~ ~fl'1i.1 b~~1 LL~'l-W'1~'1'U'UYi n l~i.J'f)f(1):r'l:J.J
~ ~.. 

~nYil'Wfl1t.JVI~.:J b(9)~'f)'1~~~~U'W~ n~'lI::J.J'IVl1'f)'VJ n r11'1rj'Wnl~ ;'1hJ~'f){?lf1JnllttlI.L1JtJ~'f)-:) ~'1i\l 
• I I I tJ I " 

e.J~ (;lYlij6JJ'W1 (9)Vl L~ n~.:J LLL9l~.:J ~l'l~ f1'l'1:J.J t1~'1 n;'WLL~~i1:rtlI.L1Ji.JYlVl~1 nVl~1~:l-J1n;'W
'\I 

Iii'''' I 

1:{?l~'1 '1'U~9iJ'Vl n'1~-:)~~-wL9J.J'U'1;'WlldJ'Wn'1:r~'1 LU'W'I '1'WYi'f)£Jfl'1~1~r1~'1 n'1 ~~9~ 
• '\I 

I . I "I 

~h~fl'1 r1f1iY bL~~L'f) n6jj'W ~-:)iJ n~:r-w1?J.J'W'1'1'1'W~~t.JYl'eltJfl'1tJ1.~~'f)U L6JJ (;l L~t.J'l n'W\l'f)'f)n~1'f)th'l L9l'f) LcW'f).:J 
~ ~ 

http:n1~l.l.nt
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I 

i\l~'f) (Order handling) 2:.~'J'Wn1J''J1\l LLCJt.m1J'CJ~ (?I (Production planning) 3. ~'J'Wn1J'4'I?l~'f) 
(Purchase management) ·4.~'J'Wn1J'U~Vl1J'fI~\l~'Wf)lLL~~t)(?If:l~U (Inventory control) 5 . ~'J'W 

.- q 

n1J'fI'Ju~~'1ruJl1~ (Qualit~ control) LL~~6.~'J'Wn1J'u~Vl1J'n1J'4'~~\l (Delivery management) 
, i' 

LI?l tJ ~~UU ~ 'J 'W1V! '1J V1 'f)1) n LL'I:) U 1 ~U'W ~ ~iJ ~n M ru:; b U 'W Lb U U ~~uU6Ji 'J tJ L'W n 1 ~~I?l ~ 'W1 ~ (Dec i s ion 

support system) ~iJV!U1~V!~n L'Wn1 J'4'I?lVl1;r'f)~~~~1 LiJ'WL~riu mi\ll'W L~'f)~ mi\ll'W~~ . ~ ~ ~ 

• I !I '" 

~1J.J1~f:l ~1?l~'W1~1~tltJ1\lLLaJuihLb~:;f:l n ~tNJ.J1 nU\l~'W "'i:;L~'W1~~1n1~~~~'WL"'iL'Ui'W~ ~)'Yf1tJ~\l
~ q 

'i' , 

LU'W~'J n1V1'W1?l CJ~~~fiYi"'i~1~' flU\l r1\l~'UtltJ riu mi\l1'WJ':;uuVl1'f)~~1?l~'UL"'i'f)UU'WL'f)\l 
~ ~ ~ ~ 

i' , 

n ~~U'J'Wn1~CJ ~ (?]GJ]'f)\l LJ'\l\ll'Wb~'f) ~1 L~1t.l\ltl\ltA~ ~'J 'f)tJ 1\l ~ :;uJ'~n 'f)ullJ ~'J tJ 
q 

i.I cv · I I if" 

i'W(?]'f)'Wn1J'e-J~(?] 13 i'W(?]'f)'W '~\llUYl1 L~tJL~:W~\lbb~n1J'f)'f)nbbUD (Design) t:J~(?I.nruBYl1~bu'W1u 
, i' , 

~n~Yi~ n ~1V11tl ~ltJ'f)'f)n bLDD e-J~ (?].nru6J'l~'f)\l n1J' ~1'Wn~:;U'J'Wn1J'e-J ~ (?IV! ~1tJi'W(?]t.l'W~'Wn~:;~\l ~\l 
qJ 

1 . i'W(?]t)'Wri"l ~t)'f) n LLUU (Design) Lu'Wi'W(?]'f)'W~iJVltJ1~1 'Wn1 nI,U~'l fl'J1J.J 
:, 

~t)\l n1~GJ]tl\l~ n ~1V!1t) ~16J! Lu~ft)'f) nJ.J1 dj'Wt:J~ (?]Jlru~~'WLLD1J ~'1"'i~~'f)'1tJ11u L"'iJ'~l bL~~ufuu~'1 
ClJ . .. q 

i'J~riu~n~l L~t)1 tn~~t1LL~DGJ]re)'1 t:J~ (?]Jlrusyf~ dj'W~tJt)J.Jf1J~t)\l~n ~1 LL~~~~t)~"'i~tJ1 b1)11t1y'h 
qJ ~ ~ qJ

!lI" I I 
~ 6! IV -=I -=18 I co -=I i.- IV "" 6! ' "'" i.- -=I &J i.- IV "" 

n1J'e-J~(?] b'WGJ]'W(?]t)'W'W"'i~~UJ:;:LI?l'W'Vl"'i:;(?l'f)'1(?](?)~'W b"'i LISJI'W 1SJI'Wl?leJ1'Vl"'i~ blSJl ~n'Mru:;GJ]tl\l(?l:;LGJ]U fl'J1lJ 
i' , 

LA\lL~1.snt)'1;'W'I1'W n1n~~~?1?l~1tJYl'(?)~1\l1 LU'Wl?1'W 
i' i' , 

2.i'W(?]1)'Wn1J~~1'1U~'Vl LVlf'W (Pattern making) Lu'Wi'W(?]'f)'WYl-W1L'f)1~UbLUUGJ]'fl\l 
I !I I !I 

CJ~ (?]Jlru6J'lYi ~ n A1tJ'f)J.J f1J LL~'JL'W;J'W(?l'f)'WYl 1 ~ 1 LLtJ n'f)'f) n LU'W:n'W~ 'J'W (Parts) LL~'Jy'h n1~~~1'1 
qJ 

i' i' i' i' i' 

~'W~h'UbVI~l'W'W~'W:J.J1 bU'W:n'W·:J1'W:J.J1 (?]J'~l'W~'JtJ n~:;(?)1Mbb;i\l1~~~U'Vl n~'W~'J'W Lb~~ :;y'11 LL~'Vl bVlf'W 
~ q 

~ I . I I 

• ~1V!fu16J!~L~t1'JLcvhu'W ~'1~~'WLV! ru"'i:;L~'f)n Lt)116Jl~ M ~\l Lu'W16Jl~YiiJ.sn'W1(?)'f)tJ(?IJ''1n~1'1 L(?)tJL'W 
~ qJ 

i' i' , 

i 'W(?]'fl'Wtl n 1 J~(?)~ 'W1~ "'i ~1aJi1J~'fl'W b~ J1:; d~h.m1 ~yJI'll 'W(?] 1:J.J ~U LLUUVl 'J 1\l L'fl 11~Lb~'J 
qJ 

~ I ~ I !I I 

i'W(?]'fl'WYl ~t1lj iJ~'11'W"'i ~tJ1'b'f)1; 'W~ 'J'WYl ~ ~1'1 bu'W bL ~ 'Vl LYlf'W bL~ 'J"'i 1 ni'W(?]'f)'W Yl 2 ~ 1L~ ~\l1 'W 
" S.I I 

Lt1nLn~:J.J~1V1fu'J1'1 LbUU~(?)'~l?ltl~:;l~ L~t1'l16J1~L~t1'J (?]1:J.J;'WLb~'Vl LVif'WYliJ b~t1\l16J1~L~tJ'J 
iI :' II it I I • 

4.i'W(?]t)'Wn'i~ Grading Lu'Wi'W(?]'f)'Wn1~~~1'1;'W~'J'WYliJ16J1M)'Wl 'W'f)n"'i1n16J1~Yl 
tI iI : -: I i; I if 

~~1\l LU'W~'WLL~'Vl LYlf'W~'W~1 t(?)t11~~'f):J.J~ LL~'Vl LVif'WYlL~~\lhJl'WLUnLnJ':J.JL'W;J'W(?]'f)'WYl 3 dJ'W"'i I?l ~'1 
, 'U q 

i' . " i' i' 

~'W "'i1nt1'W~y'hn1J Gradin@ "'i:;~'f)\lL~?Hf'f)~~ !s'f)"l~'W1(?)Yl ~1"l'f)t)n1t1"'i1n~'W~'Jt)tJ1\l ~11VlqJ~'W 
i' i' 

V!1t)L~n~N bVl11 Vli1J1\l ~1?lV\1t1tt1nLn~~ fl"'i:;~~l'l~'WLb~'Vl bVif'WGJ]'f)"lLb~~:;16JlM'W:J.J11~ 
q 
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Pattern making f4-­ Design 

Input pattern to ,.-+-.------,' 

marker making ~ Grading r----.,.'1 Marker making ~ 
program ..,....___.--.J.. .,, 

f 

Screening
Sewing ~ Bundling ~Washing 

Marker printing 

" 

Spreading and 
cutting 

Qc and 
~ 

finishing 
Packing ----. Shipping 

'lI 'lI 'lI 'lI 

5.oTI'WIWfJ't.mlJ''JI..:J LL'lJ'lJ ~~ (Marker making) 1'WoTI'W~'fl'Wi1~::;Lu'WnlJ'tJl L'flI~'WLL'W 

'VI LYlf'W~ ~~1..:J~'W1'Wi'W~'fl'W~~~ cvr..:JVll-J "'l-J19"''JI'1~'1'U'WVlUI ~1~~~~1'W'hJnl,nJ'l-J'JI'1~1 fr1 t~tJ1'W 
, q 
.1 

'lI 'lI 'lI 1 1 

nl~9~'JI'1t!'W ~::;~'fl'l'WtJltJ1l.Jl~~'W~'J'W'VI n~'W'fltJ:n ~ n'W~1 nVl~ '" iJdjj'fl.:J~I.:JU'fltJYl~~ bL~::;~'fl'lL~ 
• .• q qJ ~ q 

1.~91'W'J'W"lJ'fl'l~'W~'J'W~~..:J ~1·L
! 

n'lJ ~'JI~ ~'fl'l nlJ'L'WnlJ'e.J~ ~ L'Wi'W~'fl'Wn~::;iJ nlJ'~~~'W1~~~1 fIru 
~ 

VI~ltJ' ~ L6J\'W nlJ'rcr'lJ ~l6jj~~"::;'JI.:J~'1'lJ'W~lfr1 Ln'flfVltl'l1 nl~nlV1'W~91'U'J'Wi'WGJI'fl.:J ~1~IV1f'lJ LI.I?1 

~::;~lfr1 Ln'flf ~n'Mru::;nl~'JI'.:J~'W'II'W~.:J'lJ'W~lfr1l.n'flf LU'W~'W ~'1 nl~~~~'U1~1'ULLI?1~::;~'fl.:J~'J'WiJ 

rrn~i'lJ~'f)'W LLI?1~lnnlnnJ~'fl~~l"l'lJ~1 t~tJ~'J'W1V1illnl~~~~'W1~1'W'Vln~'f)~~::;1~lh::;~'lJnl~nr
'lJ ~ q 

GJI'f}.:J,r'JVlUI..:JI'WLiluVl~n 

6.i'W~'fl'WnlJ'~~~LL'lJ'U~~ (Marker printing) Lu'Wi'Wl9l'fl'W~1.lJiJr1'JIl-Ji'lJ~'fl'W 
'fl::;1.~ dj'WLLr)i'W~'fl'W~v'h nl~~J.JyfLL'lJ'lJ ~~~iJ'VI 

q 
n~'W'fl'fl nl-JI'V11.:J Lr1i'fl ,:j'~l-JyfI.'Ul"lI::;~iJ5JI'W1 ~1VI ill 

~ 

'Yi'f} t~tJ~'J'W1V1nJ~::;1~nJ'::;~I11l"l~YhiJ'Wrr~~1'WnlJ'~J.Jyf
~ 'lJ q 

'lI 'lI 

7.oTI'U1Y11J'WnlJ'tI~II.L~::;~~~1 (Spreading and Cutting) bLU~'fl'flndJ'W 2 oTI'W(9J'fl'W
'lJ 

j.I I "" I 

U'fltJ ~'fl 1.nlJ'~~1 (Spreading) dJ'WoTI'W~'fl'WVlv'hnl~~~I~IJ.J~I'W'J'Wi'WbL~::;~U~on'f).:J~IVl 

nlV1'W~"lJ'fl.:JLLI?1~::;bL'lJ'lJ~~ t~·
" 

~1'WnlJ''L1~::;iJ 2 LL'lJ'lJ f;)'fl
'lJ 

~ 1 'lI 

1.n1~tlcJl'JtJ'Wt!n'lI'WtI~1 I.L~::; 2.nl~tlcJl'JtJLr11'f).:J'L1~I~(9Jt'WlT~ 1'W~'W 
'lJ 'lJ 'lJ 'lJ 

,., : ',' I 

'lJ'W~ "'''lJ'f)'1~'W~1 'Wttrn~ll.!tI~ ~tJl L'fl1 LL'lJ'lJ ~~Yl rllV1'W'"1.~~IU'V1'lJ~'11U bl.~'J ~ ~ ~'J tJ L'VItI 
q / 'IJ 'IJ 

http:fl'l'WtJltJ1l.Jl
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" I " I 

2. 0'1J'~(?) ~'1 (Cutting) LiluiUIWel'UYlU'1 Ltl1i'W~'1Ylv'hn'1J'~LL~,)lJ'1'Vi'1 

n'1J'~(?)'a'f)n:w'1 Lth.A~u~I)'U(;I'1:W LLtJtJ~(?) ;~ n'1J'~(?)~~LLU~'f)'f)n LU'W 2 LLtJ'U ~'f) 1.n'1J'~(?) 

~l)tJl"fwn~TU~(?) ;~~~l~'f)unnl1n'1J'~(?) 2 'f)~h~ ~'f) band knife LL~~ hand knife Lb~:; 
, 

q 

'" 
2.n'1J'~(?)~I)t1Lr11'f)~~~ (Computerize cutting m/c) ~~n'1J'~(;lbbtJ'Ull~~l~bb~~b~b6J!'f)flu 

~ I 

n1J'~(?) Lb~:;n'1J'~(?)%n1:W~1LuurX'f)~~n1J'~:W~Lb'UU~(?)'f)'f)nl-J1 LL~~~1~fin1J'b~'f)lJLtI~
t, 

L(?)~l 'Wi'W(;I'f)'Wn 1J'~ LL~ ~ ~~ cJ1~ ~ ~~u J':; b~'W~ ~un,j~~ 1'W~ ~rX'f)~ 
" . 

~~~'Wl~~1~n.J1~~'r~tJ'~~I)~Hl'W L~'W ih~tJl'Wn1J'~bL~~n1J'~~ n1J'n1~'W~VllJ~bL~~YilJ 

~(?)1~n'ULL~~~~'1'W ·n'1J'n1~'W~~1~1'W1VI'W~~~~~l)tI~~n~1'W ~1'Wl~'W~~~~~,)t1 br1i'f)~ 

~~ dJ'W~'W 

8. i'WI?l'f)'Wn1J'4'~~~~I'W (Bundling) LU'W~'W(;I'f)'W~t1rl L'f)'1~'W~I)'W~ eJ1'Wn'1~~~ 

~1 n~'WI?l'f)'Wri'f)lJ~i.h :W1'Vi1 ri 1 J'4' ~ LU'W~~1 b~'f) L[pi~t1:W~~~~~1utT~i'W(;I'f)'Wn I~LUU L~tJllJn1~4'~ 
I !i.­

cv 0 ~ 0 a!I ~ ,;:,j I cv c;; 


:w ~ '11 'W ~ ~ 'VI'1I?lI:W GJI 1) n '1 ~ 'W ~ ~ ~1) r1 'J '1:W 19l 'f) 'I n'1 J' 'VI ~ '1:W 1 ~ '1 n GJI 'W I?l 1) 'W n '1 ~ LtJ U (Sewing 

requirement) ~'1~ ~nl~'W~~'1~1 rX'f)~ n'1J'~:;LU'U e.J~ l?l.tlrusyf1):;l~ ~'1'WI)'Wb'V11 1~i Lb~:;brlJ'bU'Wr1'W 

LUU 'VII'! e1'1tJ4'~J1(?)'11lJn~ ~rX'f)'1J1(?)~'W~I)'Wl~ r1J''W LL~'J ~ (?)tl 1 t1'U'f) n J'ltJ ~:; L~ tI ~GJlre:J~~~'11'Wl~ 

i~b~'W 
~ " I " I 

9. i'W(;I'a'Wn1J'un n'1J'snn LL~:;n'1J'~ n1'W ~u'Wi'W(;I'a'WYlt11 L1)1:n'W~'J'WYi ~1'Wn1J'4'(?) 
" 

~ 

i'W(;Ire:J'Wn1J'LijtJ~re:J1u 
!i.- .; . " " 

1o. i'W(;I1)'Wn1J'LUU (Sewing) ~1) dj'Wi'W(;I'f)'WVI~nGJIre:J'I nJ'~U'J'WnlJ'e.J~ (;I L~re:JeJl 
I ~ I ~ I ~ 

Lr1tre:J'I'll'lvilJ Lu'Wi'WI?11)'WYit1~ Lre:J1~'W~'JlJYl L(;I1tJlJ Lre:J'11tJ'Vi~'f)lJ LL~'J~1 ni'WI?l'f)'Wri'f)'WVI~I:WI'Vi1 n'1J' 
q 

I ~" '" 

LUU ~'1~::;LLtl'l1)'f)nLU'U 2 ~I)'W ~'f) 1.nlnuU~'W~I)'W LUl.mlnI?l1t1:W'Vi~1)lJ~'W~'J'W L~'f)~:;L~'1~
: ~ 

!i.- \ !i.-!i.- !i.­

i'WLW€l'Wnl~u~:;n'f)u L~'W n'1nu'U~'WJ'u~'W~'J'Wun ~ln~'W~I)'WunuJ'::;n1J unLGJlrJ LL~::;~1'Wun 
~ ~ 

!i.­

LUU~'W LL~::; 2.nlnuuuJ'~nie)ubU'We.J~(;I.tlrusvi' (Assembly line) dj'Wn'1ni1'Uu:i'~n'f)U~'1n~'W~'J'U 
I I iI iI I 

1~LU'We.J ~ I?l.tlrusvi'(;I'1lJ LLUtJYi~ n ~1 rX1)~ n1:i' ~~1'Wi'WI?l'f)'WnlJ'LUtJn~ ::;ijUJ':;L~'W~1 rrt1J 1Vl ~'JI~ LLe.J'W 
I !i.- I 

~'f)~'Vi1 nlJ'~(?)~'Wl~1'WVI~'1U' (?) bGJ1'W nlJ'4'(?)~'1 ~'J~I'WVl~~vh n'1J'Luu b 'W'YJ n1i'WI?l'f)'W ~'1~~ij 

~'f)~1 n (?)~~'1 ~t1Jl'WLi'f)'1GJ1'f)~~'1 ~'Uri'f)lJ-Vl~~l'Wn'1J'Liju (Precedence relationship) nl~4'~ 

~:W~~~'1tJn'1:i'e.J~(;I (Line balancing) n1J'4'(?)~:i'~'Vlf'VitJln:i''Vl1'1n'1J'~~1?l (Resource allocation) 

biJ'W~'W 
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~tJu~'t1tJ iJ n1~~1?l bb~~~.:1 Lf'I1'M~1tJ~ Lfi'Wd-J1~.:I ~1 n~'Wri~~y'hn1~~1P1 t.J~1'I.nru,,]~'JtJ L1'I 111?l1't1J1 

~ut.J~ ~.nrusvl~n:J.,1 bb1JUd-J11?l~'ijTW ~'t1l?lnJ'~1?l1MLb~.:Ifn'M1~uv\~.:I~.:Ilt1 LL~'J ~'t1d-J11'Wi''W~~vhtJ ri~~ 
~ ~ q 

iI it I I 

12.i'W~'t1'Wn1~UJ'~~~u'tA't1 (Packing) dj'Wi'W~'f)'WVlcW1 L't11t.J~1Pl.nrusyfVi ~1'Wn1J' 
" q 

Finishing C~UU~'f)UbL~'Jd-J1~J'J'~~.:In~'f).:I1Pl1~~1'W'J'W~~n~1J'~1J L~~~LL~'J~:;iln1~~~ihtJu'f)n 

~1U~~b~tll?l6)J'f).:I~'W~1 ~ n ~1 ~ bl1'W~4'1?l~.:I U~ ~i'f) fl'JJ'~~tJ.:I1'Wn1~6JJ'WthtJ L'f)11tJ~ ~h'Wi1.:1vi~''f)
'IJ ,. 

'j 

~1'W1J'W6)J'f).:In~'t1.:1~n~'JtJ 1 

" " " 
13.i'W1'I'a'Wtl1J'4'I?l~~ (Shipping) dj'Wi'W1'I'f)'W~l?lvhtll'WnJ':;u'J\.m1J't.J~ I?l L~'a~1 

Lfl1'a"l't.i.:l'tAd-J ih5f'W1~1'Wn1~lJl b'a1 e.J~1Pl.nrusyf~UJ'J'~ n~'a"l ~tlU~'f)tI LL~'J~.:IluiT"l~ bl1'W~ LlhVld-J1U~ 
q • q 

~ n ~1 nTVI'W1?l tl?ltJ~fi1'Wn1J'~'W~"lilVl~1t1~fi L~'W n1J'6)J'W~"l'Vl1"lJ't:)1JJ'J''Vl n 'Vl1"l ~'f) 'Vl1"l Lr11'a"llJ'W 
~ q 

LL~~V11"lJ't:)lyJ dj'W~'W 
I I iI' I 

~n~'J'WVltl"lYi~1 ~ru6)J'f)"ltJ'.:I"l1'WL~'f)c41 Lfl1'f)"l't.i.:l'\Ad-J n~'a ~'J'W"l1'WfiJ'n 1~Vl1'a~ 'dtJ 
." q q 

I it I t 

1. n1J'f1Jr11~"l~'f) (Order handling) LiJ'W~'J'W"l1'WVivl1V1u1Vll'Wn1J'~ 1?l~'f)LL~::; 

L~J'~1 n1J~ n ~11'WL1'f).:I6jJ'f)~ r11i"l~'f)~~ n ~h ~'f).:I n1J' ~.:I~~rX'tl'l L~'ad-JttNi'ad-J~d-J1~1 nvT"l 
'IJ 'IJ 'IJ 

~'J'W.:I1'W.yh ~'J'ati1"l'~'J'W"l1'W'J1"l bbe.J'Wn1J'e.J~ I?l ~'J'W"l1'W4'~~'a LL~:;~'J'W'I1'W4'I?ln1J'~'W~1 

fl'l r1~~ ~'J'W.:I1 'W~ L'~'W~ 'J'W~ 1 f1C1,J6)J'f).:I tJ'.:I~ 1'W~ il e.J ~ ~'f) n 1 J'4' (1) n 1J'n1 ~e.J ~ I'll'Wi'W1?l'tl'W 

~'f)11u~n~'dtl 

2.n1~'J1~ L~~'Wnln-J~ 111 (Production planning) iJVlu1~1'Wn1~'J1.:1 Lbe.J'Wbb~~ 
4'I?ln1J'n1J't.J~ 1Pl1'W~t:~U Master plan tl?ltl~~Lu'Wn1J'n1V1'WI?lVld-Jn1J't:J~ 1?l1~nuLL~~~ 

~1i"l t.J~ 1Pl bL~ ~n1V1''W1?l L'J~1 L~~ ~'W-~'W~ ~1 ~nu ~1i~ t.J~ I?l ~'J'W.:I1'Wi1~~rX'tl"l'Vl1.:11'W 
q 

~"l ~1'Wi't1d-J~ri'W1'W~'t1"l6jJ'tl~ LLt.J'Wfl'J1d-J ~'t1'1 nlJ'tJ1Pl bl ~1J (Material requirement planning, 
'IJ q 

MRP) Lij'W~'W 
" ,

3.n1J'u1-Vl1~n1J'4'I?l:n'tl (Purchase management) ih.lju1Vl1'Wn1~~Lr1J'1~iu~~ 

'j 
1 

http:J'W.:I1'W.yh
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'j, 7 

4.' n1J'~fJ'U~~~'W~1 LL~:;1'~q~'U~'I ~~'I (Inventory control) 'Vi1V1cW1~1'Wn1J' 

~~Hn'U~'W~1 LL~:;1'~'tl ~'U~U'lL~1i'l ri1V1'W~~~:;1~'I1'WVl1'f)r.r~~'I ~'I~:;~'f)'Ii1 n1J''Vi1Dru~ 
q ~ 

I IV I 

J'1tJn1J'Vlr.r~ d;1J ~~'f)~~'I~1'WfJ'WVl~~ Ln'ULLtJn 1'l1~ LL(;]~:; SKU (Stock keeping unit) 
• IV IV I 

LL~:;'Vi1 n1 J'~J''J~ ~'f)'Ur1fJ1~ r1J''U nfJ'W'f)~ L~~'f) ~ n~'I~'J,\N1'WilU'l~:;~'f)'I'Vi1'11'WL:n'f)~LtJ'I 
qJ 

'" I I i.I • 

n'U~'J'W'IT11m1J'~~~'fl L~'f)~'I~'fl1'~ tl ~'U~1 L~~ ~~'I1~'fl~1'WJ':;~'UV1 ihVl'W(;) L'f)1Lt)'1'l1~ LLt:J'W 
q qJ 

I I" I 

LL~:;~:;~'f)'I L~'f)~LtI'I n'U~'J'W'I1'W~'U~(h~'I~'f) L~'f)Fl'f)tJ~t!'U~'W'Wojf'fl~~~'W~1 Fl'l r1~'1 
q qJ 

5. n1 J'r1fJ1J ~~ ~ rufl.1~ (Quality control) LU'W~'J'W'I1'W~'ViTVlcW1 ~1'Wn1 J''J1'1 

LLt:J'Wn1J'r?lJ''J~~'f)'U~'~~1~1 L~~J'tJLL~:;1'~tl ~'U~~'U~1~1n~~(;)~1V1t.htl L~'fl1~LU'WLtJ ~1~ 
., qJ q CIJ 

IV I 

ojf'f) ri1V1'W(;)~1'W~ruJ.11~6Jl'f)'IbJ''I'I1'W n1J'r1fJ'U ~~ flru.n1~6Jl'f)'IbJ''I'I1'WL~'f) ~1 Lfl1'f)'Iti'ltA~ 
q :... . q q I q 

~'J'WlvmJ~:;I'lJ'fJ~ LbU'U 1000/0 ~'f) v'h n1J'1'lJ''J~~'fltJ t:J ~ ~.nrusnLL~:;1'~tl ~'UVli1J'1 fl1~'I'Vln 
..... q 'IJ q 

6. n1J''Ul'Vl1:J'n1J'~(;)~'I (Delivery management) i1V1i.h~1'Wn1J'fJ1'1 LLt:J'Wn1J' 

~~~'I~'W~11~n1J~n ~1 ~:;rX'f)'I~~~'Wl~~1~:;~~~1 ~tJ1'Wn1J'~(;)~'IU'lL'I 1~~1V1tJ~1(;)1'W 
'IJ 

~'W1~1'W'I1'W~~t1~LLtJn'fl'flnLU'W 2 tlJ':;L~'W~'fl 

tJJ':::L~'W~ 1 n1J'~~:::U1 L'f)1J':::UU~ LFltJiJ n1J'~(ij,J'W1Lt)Lb~'J1'W'I1'W~~t.J'UiJuri'f)'W1 

~1tJftJtJ~N L~~ L~~nJ':;u'J'Wri1J''Vi1'11'W.n1t.Jl'Wl~ij~n'Mru~Lu'WJ':::uu~~1~1J'tl1~r'h wmJ L1~''f)'IrX'W
q ,. 

~fin1J' What if analysis ,S,l.mulation Vl1'fl Math Model L~t.JiJ~~tlJ':;~'I~L~'f)~~~~~J'~~'Un1~ 
I .; I . I 

~'I~'ItlJ':;~un1J'nrVl1'fl FlfJ16-h~tJ'JGJj1 '1J~'f)'I"r'JVI'W1'11'Wl'Wn1J''J1'1 LL~'W~'I1'WJ':;~tJVltl'l '11'W~~tJ1'W 

tlJ':;L~'Wd rlru:;~~tJL~L~'f)n~~~yhl'W 2 ~'J'W ~'fl 1.i'WI'l'f)'Wn1J'f'Uf~hi'l~'fl (Order receiving) 
CIJ 

~1 n~'J'W'I1'Wn1J'~U ~1 i'l~~ (Order handling) LL~:;2. i'W(;J'f)'Wn1J'~ ~1'1 n1V1'W~ n1J't:J ~ ~ 
I ' • 1.1 it 

(Production ordering) ~1n~'J'W'I1'W'J1'1LLt:J'Wn1J't:J~~ (Production planning) ;'1~'I 2 i'WI'l'fl'Wij 

rltJ1~~1~'1J~1nl'i'f)bJ''I'I1'W . 

http:L~~nJ':;u'J'Wri1J''Vi1'11'W.n1t.Jl
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Hardware LL~:-; Software .~Yh~1'Wl~~'a~ftJn'ULL~::;~'a~rl~'a-:JntJfi~~lJ'll1~rl'Wn1~(:.J~lPll'W'VJn1 
i,.I ~,' • I 

i'WIPl'a'W~1l-ln~:-;tJ'd'Wn1~(:.J~~~-:J~t1V11
. 'IJ 

, ,~ ~ 

~OOJ'W1~::;tJtJn1~Yh~1'WGJI'a'J'a~~1V1 n~~l-l Lrl~'a~'tl'J'tA~ ~~ LLf?ifu rl1~~~'a~1 n~ n f11 
q q 'IJ 

~'W~-:J n ~:-;U'd'Wn1~'d1~ LL(:.J'WLL~::;~ ~ ~1l-l n 1~(:.J~ ~L~f.J'W;W::;UtJ~1~~'WL'Vl PI L~1~1t1fu1~L~'a~'dtl L~~ 

'Vl1~ L~'a n LL~::;~ ~ L'd~11'Wn1~~~~'W1~1'Wn1~vi1~1'W L~t1U~::;t1 n 1Pl1a1f rl'd1l-lr'V11'J ~1'W~ PI'd n~~~ 
q 'IJ 

~1'W'd'W 3,500,000 U1'Vl 

, I ~ 

1. ~'d'W'J1'WY1~:-;Leli'1tu.yhn1~Pin'!j'1LL~:-;LntJ~'el~~~::;u'S::;n'elulu~'dtln~::;U'd'Wn1'S ~~U 
cu 

1.1 ~'d'W~1'Wfi~n'1~~1'a~'d'W~1'Wfi~n~ 
q q 

~ 

1.2 ~'d'W-:J1'Wn1~(:.J~lPll'W'V1ni'W~'f)'W
q 

. ~ 

2. n1nnU~'dU~'d~~'a~~~::;l-l1~1 n~~1tJ'Vl1~ ~~U 
cu 

, ~ I 

2. ~~llfiL~'eln19~~'W1L~'el~1 LfO)~'el'JtJ~,Ad-J bL1A~u'S::;L'VlPll'V1tJcu f q- I 

• eif'a~~ L~~'V1 ~MD,~::;l-J1~1 n~~1tJ~'J'W L'll'W ~l!'J~'el U'Vl fO)'J1l-l~".ll1 n1~ Internet LL~::; 

~1'W~~tJ~ L~tJ'dilfl~ L1j'W~'W 
I ~ I ~ ~ I 

3. eif'a~~V1u'S'S'i'a~l'WLunLn'Sl-J 1 'W'YJ n1Ld-J ~~ 1Pl'el'WISl-J ~'Wl!'W ~::;dj'WL.wtJ~;r'el~~ ~-:J l'l'WVl . ~, 

1~'Wn1'S'V\ ~~'elU n1'S1~~1'WGJI'~~LunLn'Sl-j L vhu'W L~tJVll:w rl1~'J ~'J rl'd1l-l fO)'S1Jll'J'WGJI'a~;r'al-l~
'IJ 
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.' 

~ ~ ~ Q '" 
5.1 ff n'H1'Vl 'lti!J bL~~ n~1J'l'IJ-31'IJ'Vl Lntl'len'fl-3 

o Pi mj-l~tl~~ n :i'::;UTWnl:i'vi 1~TWIn tJ1'Wt:i'~ ~1 'W'fl [;l ~1 VI n :i':i'd-I ~~ [;l Lrl~'fl ~ '\l~ tA d-I 
'j '1.1 • q q 

, ' !II 

l'W~'.l'W''fl~fi:i'n~ ~'fl nl:i'fu~I~~~'e)~ln~n~h ~'.l'Wn1:i''.l1~LL~'WLL~::;~~~n~
q '1.1 

~ltJn1~~~IW1J'e)~t:i'~~I'W#f'.l'flth~ 

o Pin111~~11~LL~::;~I'W'i)4'tl~L~tJ'.l~'e)~riU:i'::;uunl:i'fu~li~~'e) :i'::;uunl:i''.lI~ 
" 

LLeJ't.ml:i'eJ~[;l LL~::;:i'::;UU~~[;lI~~I'Wl'W~ltJnl:i'eJ~(?] 

5.2 Lb'IJ 'l f;l ~ 1.1. ~:: ca1!J~:: L~ tI ~1J 'fl-3 ca::1J 'lJ ~ir'lJ ~ 'IJ 
II 

'IJ n1 ca~'lJ fl1 k-:l:a'il1.l.~::'l1-:1 

~1nU'1JVl1~~ul'Wt:i'~~I'WI?i'J'e)th~ ~~LL1J~LtJ'W 2 lh::;L~'WVI~n ~'fl 

1 . n 1 :i' ~ 1 L tl 'W ~ 1 'W t ~ tJ ~ ~ ~ 1 n 1 :i' I?i~ ~ 'W1~ ~ '.l tl ,J :i'::; ~ U n 1 :i' nrLL ~ ::; r1 '.l1 ~ ~ 1 'W 1 tlJ GJI 'fl ~ 

~U~~~I'W~1n~'WLn'Wlu 

2. nl:i'~ILtl'W~I'W~~~1'W~ltJnl:i'eJ~(?]~l~~'e)!?lr1~'e)~nULLeJ'Wnl:i't:.J~(?]~nlVi'W~lt)~'.l~Viih 
i' 

n1caLLnif~:~1uca::b~'lJvi 1 ~'W 1~~ LL'W'.l ~ !?l~~::;~ ~:i'::;~uon'e)~ nl:i'~~~~~iJ l'l'fl 

i'.lViUl~I'WVi1'e)eJ'.lI~LLeJ'W~iJiJ:i'::;~unl:i'nr~~~~ t!?ltJnl:i'~W-J'Wl:i'::;'JU~uu~'W'Wnl:i'~ILU'W-:Jl'W~ij
'IJ 'II q 

'i ~ II 

(?]:i':i'n::; (Logic) 1'Wnl:i'U:i'~~'J~ ~~Vi1 ~1(?]'flul'Wdj'f)~ ~'W (?]~'fl!?l~'W~1 (?]'e)uYi~Vi ~(1l1 'WG]j'f)U Lon (?] 

Vlrt~11"'nu ~U!lU]~I'W ~~ ~:i':i'n::;nl:i'U:i'::;~'.l~ eJ~ LVI~I~~::;~tJ'WXLL~::;tl'e) ~LLUU~I~1 nVl~nnl:i' 
,!II 

f1!?l LL~::;'i)fin1:i'vil-:Jl'WGJI'fl~~U~~I'W1'WViihViu'W1 
I . !II 

t!?ltl~::;~~~'W~lnnl:i'~nMl~~;r'W(?]'f)'Wnl:i'~ILU'W~I'WbL~::;~fin1:i'~!?lt!?ltl~::;b~tJ(1l 
i/ . I I it 

on~-:J~un~1'Wl'W;r'W[;l'fl'Wv!u~1' L~'tl~ br1:i'I~~Vll~fi~!?l (?]:i':i'n~l'Wnl:i'~!?l ~1 ~u;r'W(?]'e)'Wl'Wnl:i'vil-:Jl°~ 

~!?l~~'tl~'Vllnl:i'I?i(1l~'Wl~ (Decision point) bL~~Lnru~1'Wnl:i'#f~~'Wl~ (Decision criteria) on'tl~LLl'l 

~::;~'W(?]'e)'Wnl:i'~1 Lll'W-:J1'W 1'W~I~U tl(1l~I~::;dJ'Wnl:i'4'(1l:i'::;LijtJULL~::;vi1nl:i'~ Lr1:i'I::;~~'e)~~~
'1.1 

i.I I I I i.I 

:i''.lU:i''.llJ~11'WaiJ'W(?]'fl'WVl LL~'.l L~'flVl~::;uf1JU~~ LL~::;-W(?J,J'Wl~'WLtJ'W(9l:i':i'n~ (Logic) 1'Wnl:i'U:i'::;~'J~ eJ~ 
!II I !II , !II 

on'e)~aiJ'W(?]'fl'Wv)vll n1:i'Pi nM1 1.'WaiJ'W(?]!l'W~
q 
(1lVf1tJ~ ::;Lu'Wn1:i'Y1 !?l~'e)U (?]:i':i'n::;L'Wnl:i'~ ~Vi~W-J'Wl~'W~1 

I' 
, !II !II 

(Practical) ~-:J!lI~~~ij nlhlfu LLn Ltl !?l~'Wl~ aiJ'W(?]'f)'Wnl:i'~nMI LL~~~(?J,J'Wl~1~I:i'tl LL~ (1l-:Jl~~~ 

:i'U~ 2 
'1.1 

http:i'::;uunl:i''.lI
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lri1Ji'al.J~n1niil'1TW 

r.nnh'l'lI'W~,)'atil'1 

:, 
') Lflln::lfLL~::~(;J.J'WI~'WLiI'W 

l'I:rm::l'Wn1:rtl:r::2-I1flCJfl.., 
'j, 

~'fl~f1~'fl-:J n1Jnl~"WI11J1ajf~lu91~1ULL~~:::~"H?I'flU t~tJtr1J'~~~'~VI~n6JI'El-:JJ':::1J1J9:::bbU-:J'El'El ndJU 2 

bbU'J'VII~~'El bbU'J'V)I~~ 1 nlJ'VlIr111P1'fl1JLb1J1J Math Model ~-:J9:::t1J':::n'El1J~'JtJ~'lU~IU~I~ry 5 

if analysis 

:. 
iitl~fitl1Lih 

J 
m:::lJ')\.m1~l?lttl LL~:::ufu LU~tJW 

ii'f)~fttl1 Lih1ML\.U.J1:::~l-J 

~ 

Vl~.n:;mn.h:;l-J')ftt.Jfivltl~ 

LWxU'!lthl Math model 

~ 

:')fimnl1Pi1I1l'f)lJ"oI1n 

Math model 

J 

t.J~ft~fi~1nn1rur:::l-J')ftt.Jfi 

'" nJ~ 3 LflN~~l,n..,~n"lJ'El'l~:;UU\'L'W':l'Vll'l~ 1 
'i'll , 
~ 
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rh",U/IlrhiI,,4'u 

".----_..~ 14t'l::m,)~~~~Ulf~l~U'lii'il~'IJ'il~ 
il"l~tJ 

Ui'l/ll~u~::I/1j',)"li'ltlU 

£.J1'l~~jhu'il-lliiu 

. .~ '" 
bb'U1CV11.:JcVi 1 n1~Vll~rWl!l'lJbb'lJU Math Model tJ~~n!lu~lJtI 5 ~lJ'W ~'IU 

• .' I I I it 

~1'UVi 1 ;r'el:JJ~.y1b,J1 dj'W~iJ'WVl.yhVl'w1Vll'Wn1~fu~!l~"fW1 LoJJ1Yl dJ'WoJJ!l~~ ~'I 
.' 'l.I qj qj, . 

~'W~~ ~tl1 L!l1LtJtJ~~:J.J'J ~ t:.J~1'W~iJ'W-:)1'Wtl~11tJ oJJ!l~~tl1 LoJJ11'W~iJ'W~~~fl~!l'lJ fl~ ~oJJ!l~~vY'I 2 

~iJ'W~!l 1.iJ!l~ ~~ ~'I ~1~1 fin1 tI'W!l n ~-:)~ ~~~1t1 ~~ L~tI ~~ Ltl~tJ'WLbtl~'I 1~U!ltl11911~ fllJ1~ 
'''1 Cj.I 

~!l'ln1~ LGJI'W ~1t1~~L~tJ~~1~'I~!lr.nn~n~h fliJ1:J.J~!l'ln1~r)l9lbl~U~1n~1t1tJ~19l rliJ1~~'fl'ln1~1'W
• ~ q 

, , " 
n1J'~~~'I~1n~1t1~~~'I~'W~1 LtI'W~'W LL~~2.;r'fl~~Yll~~1~'I~'W (Set up) L~t1m~'I1'WJ':;UUL!l'l 

. ~ ~ 

co 'lJ d.". . d . d d~ co 'lJ J;' ,'lJ

L'lJ'W6JJ!l~ ~'Vl ~ fliJ1 ~ bit 'W n1 J' LtJ~ tI'WLL U~'I'Vl19l1 LtI'WGjJ'fl~ ~Yi'W 'ij1'W 6JJ'fl'l J'~UU LGJI'W 'ij1'W6JJ'fl:J.J ~ 
qj ~ ~ ~ ~ 

~'fl'l n1J' L~'fl1~~b'WtJJ':;~iJ~ tJ~~1:W1J'bI~~~~1 LU'Wn1J'L~ 

'll1'UcV1 2 n'a~'lJ1'Un1'a~~'a'lhb~~tJf'lJ btJ~!J'Ui'elaJ~U1 b,J1L~b'Vl~1~~:JJ ~1 n 
~ ~ 

I . ' i.I' I i.I 

YlLfl'Wn1J'tJJ':;~iJ~ tJ~Vl1 ~!:pl'flU LL~L'WU1'1 flf'llU LLUU6JJ'fl'l~fin1J'~ ~Yl LnuiJ!l~~:W1,:r'W ~ filiJ1~ 
, "' 

snusjf'fl'WbL~:;i1u~~uVl ~!l'l ~1'~\I ~\I~1'WiJ'W~1n ~\I tJ~1 ""J'ULLUUcsn!l\luruVl1i1rl'J1:WU1 nl--l1 n~'W ~n 
, ~ GI 

' j , 



12 

,, ', . " 
~~U~1~L'd~n1'Wn1:i'~1~'f)~ lil'WLl-J l~~'Vl1':)rlrul'lfll1~ I'lf (Math model) V1~':);'W1'l1l-JltJ~htJ 1'W~'d'W 

'U 

':)1'W~~ ~i1~n'MClJ~ Lih.JI'lJ'J'n::v(~'f) nJ'~'U'J'Wn1J'~'1l'dtJ~ ~:i':: ~'U rl'd1 a.Ji'U~'f)'W6jI'f)\ltJtlJVl1~~~tl1lJ1 

.yhn1J'~00-l'W1 djcWLl-J L~~'VI1~ rlrul'lfll1~ I'lf (Math model) L(?ltJ n1J'~ ~41'W'J'WU~~EJ~ ~'f).:) ~1U':)~~ 
. ."" 

t 'Wn1 J'~~ 1:i'ClJ1 	L"li'W 1.'Wn 1 ~'d1':) LLC-I'Wn 1 J''d1':) LLtI'U ~~4jJ'f)'1 CJ ~ I'lJiClJsvlVl~'W~'J'WLL(;\~ ~~'WiJ rl'J1~ 
" . . 

LLI'l n (;\ 1,:) n'W ~'11'Wl~'f)'1'1J'fN~tl~ ~1 LL~ ~~ '1J'f)'1 &J1Vl1.ail v'h1~1.'Wn1J'~~~'W1.~'J1'1 LLC-I'W~::iJ rl'J 1l-J 

" , 	 " 
itlsn'f)'W~'1 LL~::'J1':) LltJ'Wl~t.l1n ~'J'W'I1'Wun~::iJ 19lJ'J'n::Vi l oJf11tJ4' ~ n~lJcsn'f)'1:n'W~'J'W'f)'f) n dJ'Wn~l-J1 

1'l1~6Jltl~'1J'f)'11191 {;l ~U Ll~::~ tL~'J n1V1'W~1.~~1ejf'l1'W:i'::'Utlv'h n1 :i''J1\1lLC-I'Wn 1J''J1\1 LL'Utll'i(?l L'tll"n:: 
q 'U 


if .. iI 


~'W~'J'WJl1tJl'Wn~:w L~tJ'd n'WLvhu'W dj'W~'W.. , 
" 

~iJ'UVi 3 ~~~n~ (Logic) n1~tJ~~).J'J/'H.J~;1'fl!Ji.'U~tJlljJ'fl.:t Math model 1'W 
cu 	 cu 

~'J'W~~::dJ 'W ~ 'J 'W~~1 ~'f)'17Jjn1 J'01 ~Vl1'f) nJ'::iJ'J 'Wn1 J'vl1'11 'W'1J'f)'1'VfWn'l1'W1.'WLL(;\~::~'W1'l'f)'WlJ 1 Lij 'W 
I 

, " 
ltl LlUiJ L~ L(?l~'VI1'1 rl rul9l f111 ~.I'lf (Math model) ~'1Ll-J L~~u~::dJ'W~'Jn1'VI'W~~1J'::UUiJ rl'J1l-J 

~n'Mru::'f)tJ1'11J'u1'1 

~'J'U.v1 4 1fin1~VI1 Fhlil'flU~1n Math model LiJ'W~'J'W~~::.yhVltJ1~1'Wn1:i'Vl1 

~11'l'f)U~1 n L~ L~~'VI1'l rl rill'l Pl1~ 19lf~~f1'1~'W1.'W~'Ji!~ 3 LI?1EJ7Jfin1J'Vl1 rl11'l'f)U~::~'fl'lil f)'J1~ 
,., I· 	 I I I 

LVll-J1::~:Wvl'l1'W!s'f)'1J'::~'U f)'J1l-J {;l n ~'f)'14jJ'f)'1 tJ ~~'V'HrVll~LL~::L'J~1Yl1.~'Wn 1J'Vl1 ~11'l'f)'U ~'1 LL'W'J'VI1'l 
, 

'U 

" 
Yl1.~'Wn1J'Vl1~11P1'f)'U~~tJJ'::n'f)U~'JEJ 3 LL'W'J'VI1'1 ~\lU 

1. 	 n1 J'Vl1 ~11P1'f)U LLUU Optimization dj'WLL'W'J'Vl1'1~1~~11'l'f)U~ LiJ'WltJl~ (Feasible 
. 

solution) lL~::~Vl~~ (Optimum solution) Jl1tJ1.~GJJ'f)'lJL6jJI'l'1J'f)'l'l1'W7J~tJ LL~~::iJ 
q 

.' 
J'::tJ::b'J~11'Wn11V11~11'l'f)'U~'W1'W~~~1.'W 3 LL'W'J'VI1'1 

q 

2. 	 n1J'Vl1~11'l'fl'lJ~fJtJ7Jfin1nLtI'lJ Heuristic dJ'WLL'W'J'VI1\1~1~rl1 1'l'fl'lJ~ Li:h~ltll~ Jl1EJ1.~ 
6JJif)'lJ l6JJ 1P1'1J'f)'1'11U7J~EJ' bL~ ~11P1if)'lJ~1~~::llJn1f'W~~1 LiJ'Wf~h I'l'fltl~~~~ ~ LL(;\7Jfin1J'n

/ 	 q 

I 	 I I iI 

~::iJ ajf'f) ~Vllail b'dfn1.'W n1 J'Vl1 rl1 1'l'fl'UVl U'f)tJ n~1 LL'lJ'lJVl 1 LL~::L~EJ ~'J'W1.VI ru7Jfiu~::b1 n
• 	 ~ 'U 

cW1:W11.ail Ld'f)7Jfin\1J'~ 1 1~ LVI:W1::~l-J1.'Wn1J'1~'11'W 

3. 	 n1J'vnrl1191if)'lJ~~tJ7Jfin1:i' Simulation LtI'WLL'W'd'Vl1'1~1,x~11'l'f)t11~ 2 LLUtI ~'f) 

LLU'lJ~ 1 ~11'l'f)'lJ~LtI'Wltll~LL~::~~~~ [ntJ1.~6jJ'f)ULGJJI'l'JtN\l1'W7J~tJ n1J' 
q 

~n'MClJ::~~::1.ailL'J~11.'Wn1:i'Vl1r111'l'f)U~J''J ~ L~'J L~:i'1::~::LiJ'WL~tJ'I n1:i'tlJ'::lJ'J~ C-I~ ~1191'f)U 

~1nrh~'l~'W~1~1,xwht!'W 

,.. 
' j 
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I 

'" .
. , 

~'J'UcV1 5 ~~tr'VHj~.n n.~tJ~~'J~~~ l'W~'J'WtJ~:;LU'Wnl~til L~'W'rHJ~~~fiVlL~ 
I, II " I 

ronn nl~~1 ~1 ~t)1J ~'JtJ';jfin)~Vi fhvl'W~ ~'1~~bL~ ~'Il'tX L~'Wvl'l ~1 ~t)U LL~:;r;l'J~tj~t:.J~~t)'1 ~1 ~t)1JVi 

l~n~'JtJ 

bb'U'J'V1'.:Jv1 2 nl~~I~I~'f)U~'JtJ';jfinl~LLUU What if analysis u~:;nt)1J~'JtJ 5 ~'J'W ~'1~ 

~'J'Uv11 ,)'fl~~.y.b,). LU'W~'J'W~viTl)ltJl~l'Wnl~fu;r'f):w~til L;rl~ L11'W;rt):w~
~ ~ ~ 

"llt)'1~'1~~t)'Inl~~~u~~:w'J~.~~ L6J1'W ~li'l~'E)~ln~n~h (Customer purchase order) ~li'l~~~ 
'IJ 

~1 n e:JltJ"1J ltJ LU'W~'W L~tJi'E) ~ ~ LVI ~ 1;1~:;il rll ~ ~'I ~'J llJ LU~tJ'WLLU ~'11u rnl~if~~tJ ~1'1 1 ~ 
I 

..0::1 !V <V 0,"", 

lntJ'J"ll'E)'1nUnl~~1 L'W'W'ITW .­
'j 

~'J'Uv1 2 n~~'U~fl'IIjJ'fl.:Jif~~tI~b~tl1,rrel.:J1.'Un.~~~i'Ui.~ l'W~'J'Wt1~~LL~~'1 
I I, II I I 

1~~1.~'11 'W L~ 'W~ 'I if~~tJ Vi Ln t; 'J;r'E) 'I nun1 J' ~1 Lil'W'11 'W VI'I ~~ ~ ~ 'I LL~~:;u~~tJ n ~~ il ~ 'J 1:W LntJ 'J;r'E) 'I 
'IJ 

I • !V 

LL~:;~~~'Wfin'W1'WJ':;~UVi LLrn.n ~1'1n'Wt)'E)nlu ~lnt!'Wn~:;l,xm ~'11'UJ':;UU'Vi1 nlJ'l~ rll"llt)'I LL~~:;
, 'IJ 

if~~tJ~'11urn'1l-J ~'Jl:w~t)'I nlJ'''llt)'I m slI'Il'WJ':;1JU LL~~~~'f)'11lJ Ln'W~'f)U L~ lPl~riTVI'W~ L'E)'11tJ"1Jt)'I LL~ 
~ 

!l/!l/ I I 

~:;i1~~tJ L~tJif~~tJ LVI~ltJ~ ~il~:WlJ ~~I'W~'1 ~'W~1 LU'Wi1~~tJ.nltJl 'W"1J'f)'1 LJ''I'ITWL'fl'l ~'I~1l-J1J'rlYl 
q dJJ 

I I II I 

~:;~'Ju~l-J1~LU'WLU ~1:WVi nlV1'W~1~ ~'I (:J~1~ r11Vi rilV1'W~\lmsll'lI'W9~~I:Wl~C1Ufu LU~ tJ'Wlul~ 
q 'IJ 

~'f)tJ1L~t)~I~'1~t)U~~~'1tJ~~1.~'Il'W~'I~t)1~~~~ 
I !V 

~1'UcV1 3 tJ~~~'J~ ~~tr~fi 1'W~'J'Wil9:;vi'1 nlJ'~I'W'Jru(:J~~~fit'tXnum~'1'1'W 
'U 

I !l/ 

~llJlPlJ'J'n:; (Logic) n'1J'~I'W'JruYl~OO-J'W'1;'W:W'1 

~'J'U;1 4 L~~ f1.:J bb~:; J;l~'J~-a'fl'U ~~tr~ fi b d'fl.:J~'U ~ :;LL~ ~'1 t:.J~~~fi~l~~'1 n nlJ' 
I I • ~ II "I 

~1'W'J rul'W~'J'WYl 4 ~'1~ :;~tJ n~1 L{j'W(:J~~~fir;l'l ~'WLL~:;LL~ ~'1 rll~'J~tjVl (:J~~~fi ~'I9:;tl'l1J'f)n ~'I 
I !l/ , ' 'jJ !l/!l/ I 

~ru.n'1~"llt)'I(:J~~~fiVll~t!'W .~'1nl!'Wm~'I'1'WJ':;U1J9:;~'f)'1~~'J~~t)U(:J~~~€~'1~'WLL~:;rh~'J~tj~Yl
q 'U 

l~~~lil ~'Jl~~'I~'fl19:W'1n~~tJ LYl'tJ'I1Vl tl'1 m.slI'Il'W~t)19 nUt:.J~~~fiLL~'J (:J~~~fiL~t)'1 ~'W;1n~:;C1 n 
'IJ 'IJ 

L~tJ n ~ '1 L U 'W&J ~~~fi~ 
q 
~VI'1 tJ 'lb~ (11 iJ'IllJ ~ 'E)19 n ~1 ~1 J'C1~9 :;U'f)'Wn ~ultJ LLril"1J r11 1S

]] t)'1 if~ ~tJ LL~'J 

~1'W'Jru(:J~~~€t)'f) n:Wl1~lJl~d-t)tJ1 ~'Wn~10sl1'11'W~:;~'I~t)1~ 
" 

~'J'Uv1 5 ~~tr~ fi-a ~cvl'!J Ltl'W~'J'W~ LL~ t?l'l ti'l (:J~~~€~ t?lVlltJ~ ~1.slI'Il'W~'I~'f)1~ 
,q q 'IJ 

~~ 
q 
~LL~'J LL~~~~LL~ ~'I1~L~'W~'1.nTV~J''J:W''1J'f)'1J'~uu L~t)1~(:J~~~fi~

q 
~VfltJ LU'Wr11n 

!l/ !V ~ 

t~tJ1 'W'I'1'W';j~tJ l).u1JtJl~ L~ t) n Lt) Ii'W1Pl'f)'W~'W:W '1 L t1'Wr;l'Jt)Ul'1 1'W n 1 J'~1 ~'f)'11Pl J'J'n ~ n '1 J' 
" ' 'jJ I !V 'jJ I 

lh~:W'J~(:J~ 2 i'W~t)'W ~'f) 1.i'W~'f)'Wn'1J'fu~'1~'I~'f) (Order receiving) LL~~ 2.i'W~t)'Wn'1J'~'1 
I!V 'jJ " 

(:J~~ (Production ordering) ~'IVI'I 2 i'WIPl'f)'Wt!'Wil~'JllJ~IA''1J~'f)n~~U'J'WnlJ'~ILil'W'Il'W1'W~h'W 
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. ~ I 	 ~ ~ 

\ 

fi~n~en'fl~L~\I~1'W'flth\l~1 n .~ nvl\lu\lil rl':l1l-J (;j'fl bU'fl\l n'W1.'Wn1~~1 bU'W\l1'W LI'I£J'Vl~ 2 i'Wl1l'fl'Wij
~ .­

oj 

" I II 	 " I I 

10 	 i'W[?I'fl'Wn1~~u~1~~~'fl (Order receiving) dj'Wi'W11l'fl'WYil'l1'V1u1YiL'Wn1~~I'I~tlnu 

~n~1L~U':ln1J~1i'l~'fl ~'fl'll'l1n1~L~~~1nu~n~11.'W~1U~~b~Ul'len'fl~~1i'l~'fl ~1"'l~ 
'lJ: 'lJ 

t j..f f , I I 

~'IJ~1~~~'flen'fl'l~nfhl~VI~ ~'l~~rX'fl'lYi"'l1~CW1'V1~1U1u~4'utl~~n'fl'IJn'W ~~ltlVl1.5 
II " • " II I 	 I 

'i:l'lui1J[?I'fl'tJn1~fu~1~'l~'f)1l~~Lu'Wn~~ur;)'Wn1~'VIU'l1.'W~'J'W~1'U Order handling ~'l 

ijn1n~'fl~tu~n'Wnu~n 3 ~':l'tJ~1'U ~'l~ ' 

• 	 ~1~ L'VI rlUrl iJVlih~l'Wn1~U1 bTJ1 c.J~ [?InCW~~1~ Lfl~1~~LLU n'fl'fln LU'W 
~ I 	 ~ I 

~'W~'J'tJ Lb~':l~1~tl'l~fin1~Yl"'l~1~'tJn1~c.J~ 11l c.J~ l1lnrusvlonUI'Ill L~'flVI1 rh 

L':l ~1 ~ rl1 ~~1~ ~~'fl\ll~'W n 1 ~ C,J ~ 11l Lb~ ~ml-J1 rutj11l (1
q 
~u~1.~ ~ \11~'W n 1 ~ 

~1'Wr;) ruVl1 ~'W'VI'W1.'Wn1~c.J~ [?I c.J~ l1lnruevl6JIUI'Ill 
~ 

.- q 

• 	 ~1~ r1~-l~'tJ~1 iJVlih~l'Wn1~4'1'1 LnUe.J~l1lnruevlbL~~~'l~TJ~~~ (11'tJ~en'fl'l 
e.J~"r?lnrueyf~~'f)'ln1~~11~nu~r;)'W\l1'W Order handling L~'fl~Lr1~1~~~1 

~~~1~1~(1~'fl\le.J~[?Incwsnl~rn1~~1'W':l'tJ~~'f)~n1~'VI1-'fl1~ 
• 	 ~1~'J1\1bLC,J'Wn1~e.J~rn ih,rw1~1.'Wn1~4'I'Irn1~1\1n1~c.J~(;l ~(?)rn1l-Jn1~e.J~rn 

. \ 

LL~~~-lajf'fl~~ ih~\I n1~C,J~ rnL'tJ111~~':l~1.,xnU~r;)'tJ\l1'tJ Order handling 
.. 'lJ 

I 	 I ~ 

m~1ruYl ~'f)\I n1~e.J~ [?I LmtJU L YlUUrlU n1i\l n1~e.J~ (;lYl LVI~'fl'f)U ~\I LL(;j
• 	 'lJ 

.yhn1~e.J~[?I1'W6Jlr;)\ll'V1'W ~'l~~iJb':l~1 OT (Over time) Lu'Wn1i'ln1~e.J~11l 

b~1l-J LL~n~~~'l e.J~ ~\I ri11.~rol1U~ L~~~'W~':lU 
~ 	 I ~ ~ 

i'W[?I'fl'tJn14~ufh~'l~'f)1l"'l~iHJ'fl~~U1L~1 (Input) ~'fl r1r;)1~rX'fl\ln1~~1n~nfh
'lJ 	 'lJ 

(Customer requirement) ~~tl~~nTJU~':lU 
I 

"'" 	 IV IS'Q !V <j' 4 oe:j ~ $". """ IV IS'

• 	 e.J~[?Il1CW&yJVlrn'eH{l1~ ~(?)U~~'IJ(1~~LL~::; ~'1!·~en'fl\lc.J~(;lJlCWSY] 
0 1 • q 

I \ I 

• 	 ~1'tJr;)'tJYI ~'fl'ln1t ~\I"'l::;U'f)n Lbunltl[?l1l-J~Lb~::;16Jl~en'fl\le.J~rn.nruevl 

• 	 tj'W~~'fl'ln1~e.J~~.nrueyf (Customer due date) biJ'tJn1V1'Wl'ln1~~~n~1~'fl\ln1~ Lb~ 
~ 

~e.J~(;ltT-ll~1~.yhn1~ confirm ihVl'W~n1~,r'W
'lJ I 
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Order handling 

'j, 
Order I j 

-requirement", 

Customer ' 
~Confirmed I 
~ order I 

I 
I 
I 
I 
I 
I , 
I 
I~ 

-----------1 

~1[J Technic 

- \411i1L1i'11lJ1~r.'l1u 

- fi1U1rul1fl1Hiil'lliru-n 

1 

I , 
I 
1 , 
1 
1 

I 

: 
1 
r­

1l1m1~LlUUn11Hii" 

- I'Il1'l'ItlUl'ln1ll:: 

..J 

r---------, 
I 1 

Confirmed order 1 ~1U11~LLfJljn'7Hiifl : 
~ ~ "..... '­- Hi'lfl....1e'M"""1tl::.. 

11 1 
- ;1U1U1Vh\....i -I 1 
- Due date 1 1 

I ~1[Jfln~l\uA'1 I 
I 1 
1 1 
I I 

'V, !II 'V , 

2. i'WLWf)l.ml~i\lI:J~~ (Production ordering) i'W~tl'Wljdj'W~r;)'W~ll\l6JJtl\l~r;)'W\lI'W 

Production planni,ng t~t/~::;vil~tJl~1'Wnl.~f'lJr11i\lI:J~~~ln~lt/f'lJ~li\l~tl (Order 

handling) ~\I n~::;~u1'W~tJ6JJTN Confirmed order ~1-tlr11i\l~tl~nl~'W~~ltJ~::;L~t/ ~ 
. I'U 'U 

'V , 

LLtl'Wtl'WLL~r;) ~\lnl~.'W~nl~f'lJ~'Wrll6JJtl\l~nA1 (Customer due date) LL~::;~I'Wr;)'WY1 
.; . • II' 

~ 'f) \I n 1 ~ I:J ~ ~ 1 'W LL ~ ~ ::; ~ tJ LL 1J 1J ~ tJ 1 Vi r;i tl :w 11'W ~ r;) 'W IIn~ 'f) n 1 ~~~ ~ 1 ~1 \I n 1 ~ C-I ~ ~ 
. 'U 

(Production scheduling) 1~~1t/ 1:J~~~1:W1~(l~~::;vil\11'W1~~I:W'Ylf~t/1 nJ'~iJ'f)tJ1\1 
~ 'V 'V 

~ln~ t~t/l'WnlJ'~~~I~I\1n1~1:J~~1l~::;tJJ'::;ntl1JltJ~r;)t1 2 \l1'W~~n~\lll 
!II , 

2.1) nlJ'~p)~lpf1J-JTW (Sequencing) 1'W~~'W\l1'Wlj~::;~~tJ1Vi1'Wn1~ 

~~~1~'lJ6JJ'f)\I Confirmed order ~~\I~1 'l~t11'Wn1~~~~1~1J~~::;iJ 
~ ~n L n ru 6f1LL ~ ::; r) ~ (l

q 
tJ ~::; ~ \I r11 ~~ ~ 1 n ~ ~ 1 tI L,j 'W n 1 ~~~ ~ 1 ~1J t ~ tI iJ 

r)~ (ltJ:r~~\I rlL~tl1~iJ rh Lr;)~1~1t/tJtlt/~~ ~~1-'f)m:W1 ru\lI'W~1t/tJ'f)t/~~ ~ 
~ ~ ~ 

" 'V 

~1-tlrhLr;)~1 make span tJ'f)tJVl~~ dJ'W~'W ~\l1'W~r;)'W6JJtl\ln1:r~~~1~1J\lI'Wll 

~::;~~t~t1hJr1111\l~1~m:W1 ru'Vlf~t/lnJ'~nn-i('f)t/ L~~N1~ LLr;i~::;~~~1 ~1J 

t~t/U I?l L~1r)~(ltJJ'::;~\I rl~ ~ff)\I n1ntl'W~~n 
I' q 

, !II 

2.2) nlJ'~P)'Jl-JYlfWt.f1n~l'WnlJ't:J~111 (Resource allocation) l'W~h'W\lI'Wll 
.1 

~::;~:W~.IU\l~\lm:Wlru6JJ'f)\I'Ylf~t11n~~ij~1n~ Lij'Wn1:rll1L'f)1t:,J~~~fi~1~:W1 
'j 

~1 n~r;){Jnl~'~~~1 ~1J:W1~~r;)1\1'Ylf~tl1 nJ'1~~'f) ~ r1~'f)\I n1J~Jl1~ r1r;)1:W LU'W 
!II 

~1-\1 t~U\l1'W1'W~r;)'Wlj~::; L'u'Wnl:r~~r;)1\1Vi:w n1J' I:J~ ~ (L'U~ 1::;Vi ~tJ:r::;nff)1J) 

1~n1J\l1'WLLr;i~::;\l1'W ~\I LLr;i~::;V]:w n 1 :rC.J~ (;l ti~ ::;~Jl1 :r::;\lI'W~Vl1'f)tJ ~1ff)'f)19
: 'U 
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1St! nl~~1 LtJ'WLL~'Wn1~.yh-:J1'W~~-:J LL~~:=Y1:w LL~:=eif~41n~1.'Wb~'f.)-:J rh~-:J n1~ 

~~~'f.)~ ~-:J'VIf'Wt!1n~1'Wn1~tJ~(;IVI~n1~:=u~:=n'f.)1J1u~iJtJ 
" 

• 'Wun-:J1'W "'l::;~iJ:W n'W!lti 
'tI 

dJ'WVll-J LlPltJt'W\l1'W~~tJ.w~::;:W'f.)1JVI:W1tJ-:J1'Wt~n1J 

" '" I I 

• Lf11.!l-:J~n~ t 'W'f) ~~ 1V1 n ~~:w.w"'l::;iJ Lf41'El-:J~n ~GJI'U11Pl b~ nYlto]{'f)tiVl ~1 tJ 
0 0 q 'tI 

lU~1J1J °LL(;]t'U-:J1'W~~tJ~~::;~ 1Pl;r'f.)41 n IPlt'W~'El-:J bf4i'El-:J~n~'ElT:ln1ULIPltJiJ 

~:wL~~1'W~1 m:W1ruLf41'f.)'1~n~'Vln.snUlPlil'eltil~41nlPl
q ~ q 'tI 

• rl(?]~~1J ilVl~1nVl~1tJ.snUIPl~'1 ~dJ'W accessory "lJ'W1IPlL~n~il~1f41~n 
I " 

LL~::; LU'Wrl(?] bl 
q 
~UVI~nViil f1iJ1l.1~1 Aru 

~ 
~'eln1~C-I~ (?] tlPltJt'W\l1'W~~tJ.w~ :=1~ 

f4~~U rl~l.Ilun'l n1~~1Pl~~~bL~::;f1iJ1Jf4:Wrl[;l bl ~1Jt'W'VIn.snlllPl 
q q q q 

" I " I 

~1 n~1tJ~::;.b~tJ 1Pl"lJ'f.l'li'W~'f)'Wn1~fur~h~\I~T:l bL~::;n1 ~~\lI!-J~ ~ 'WU~1iJ n1~'f)T:l n 
I iI' ~ I'" I I£.t , 

~1~\I C-I~~l'vi'l 2 i'W(?]'f)'W tlPltJn1~'f)'f)n ~1~\lI!-J~t91t'Wi'Wl?l'f)'Wn1~f1Jr(h~-:J;T:l L~'f)v'hn1~~'W~'Wnu 

~n ~1L~tJiJ n'LJri1V1'W~n1~~'1 C-I~(?].nru~ (Due Date) LL~::;~\I ~1i\lLL~\lt~c:J1tJ n1~iJ1'1 LLC-I'WI!-J~ t9I 
I I i.f I 

'Vl~1ULntJiJ n'LJn1V1'W~n1~1!-J~ [;l1!-J~~.nru~1 'W'el'W1 f1 ~ ~'J'Wn1~'f)'f)n ~1~\I C-I ~ (?]t'Wi'W~'f)'Wn1~~\lI!-J~ ~ 

L~'f)vl1 n1~~'WrJ'WLL~\l1urJ\I ~'1tJ I!-J~ (?]t""'Vl~1'LJ~1 ~'f)-:J.yh n1 ~C-I~ (?] C-I ~~.nru~.snll~t~ 41'w'J'WLl'l1tlPl 
I I'~ I I I iI 

LL~::;~T:l\lL1:W~'WC-I~~Lij'f)1~ L~'f)Vi"'l::;1en.yh n1~L~1tJ:wn1~\ln1~eJ~ ~1t)~'f)\lfu~1~\1 C-I~ ~ 'Vi\lt'W~h'U 

"lJ'fNri1~\lrl'W LL~::;Lf1i'f)'1~n~ .LU'W~'W 
oj 0 

~_~ \ a ....; ~ itQ .". d <:e it .!' 
n1~bbnlJru\'l1tJ~~b~'U'VI 2 ~lPll.l LL'W'J f11Pl'Vl~::;'elT:l n LLUU~::;1JU n1nnU"lJ'f):W ~"lJ'W:W1 

~ 'tI 

L~'elto]{unm\l1'W1'W~1tJ n1~~~ ~ t~tJ"'l::;vl1 n1nn1J;r'f):W~ ~11:WLLC-I'Wn1~~lPlt911:weif'el:W~ n1~1!-J~ ~~1~ 
~ 'tI 'tI 

~ I '" I 

'J1'1 L'el 1 Ltj'U~::;~ ::;U1 LT:l1;rT:l~:~Vil~LVI~1.wlt1u~::;l.IiJ~ LVi'f.) LL~ 1Pl-:J I!-J~'f)'f.) n:W1t 'Wltl bL1JU ~1'11 ~::;1J1J 
" I " . " 

n1nn1J;r'f):W~Vi ~T:l\l n1~tl~::;~T:l'l~1:W1~bl Ln'LJ;r'f):W~ n1~C-I~ ~1~T:lth\l LL~'Wih LL~ ::;'Vi'Wl'iiJ'IVl ~1 n-w'W 
'tI . 'tI 

1Jfu LU~tJ'WLLC-I'Wn1 ~I!-J~ (;11~~'f) IPl f1~T:l\l n'LJ~ bl1'Wn1~ru1'W"lJ ru::;t!'W LfJI'W 1.'Ut~-:J\l1'Uf?T'J'f)th\l~ ~~tJ 
. 'tI 

" . 
v'h n 1nn'LJo]j'T:l:W~u'W 1~iJVl M'Vl1\1 n1~.wOO-J'W1'Wun'l1'WL'W~1tJ n1 ~C-I~ t91t"" b;J1 ~ ~tJ LL1J1J"lJT:l-:J Multi­

'tI 'tI'tI 

" I , 

~1tJ n1~1!-J ~(;\iJ rl'J1:WU ~Vlti'W~\I~'W ~1:W1~bl~'f)\lf1Jn~::;1J'J'Wn1~1!-J~(?]Vltlf1J LU~t..I'wlt1T:lti1'1~'J1Pl L~'J 
q 'tI 

'VI1'f)n1~t1f'LJ~:W~~~1tJn1~..~~(;\ (Line balancing) len Vl1ni1~::;U1Jn1nn1J;rT:l~~n1~1!-J~~~ 

~1:W1~r:lLn'LJ;rT:l~~1~LLu1J R~al-time Vl1'f)~-:J Real-time n~::;fJI'JtJ~uU~'4'W1~~1tJn1~C-I~~~iJ 

CWUn\l1'WLL'LJU Multi-skill op~rator i1 n1~vl1-:j1'W~iJtJ~::;~'Vlfifl1'W ~\I:W1 nB'I~'W L'W~1::;~ 1:W1~r:l~~::; 
'j 'tI0 

~ii\l~::;~'LJ"lJT:l\lfl1~::;\l1'WVl1'f)RiJ1l.1 n1iJVI't~hL'Wn1~.yh'l1'W"lJ'f)'1LL~~::; operator 1~t91~T:l ~ b'J~1 ~\ly'h
<U 

http:L~'f)Vi"'l::;1en.yh
http:f)-:J.yh
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. I 


, (?nJJ'::;~'l rf6JI'fl~_~::;1J'J~ rX'fl'l nlJ'~::;b~~,jJ'::;~'VlfiJll~1'WnlJ''Vil-:Jl'W6JI'f)-:J'Wt!n'lI'WbL~::; 

nl~~1LlJ'U'lTWL®t1~lJ~ 

3. ~1:Wlnl~~::;L~'UnlJ'~c;)t911~~r:ll'W::;'Vll-:Jnl~eJ~t916J1'el-:JeJ~t91.nru6fl1'WbLI?!~::; lot eJ~t911~ 
.j, 

t9l~'flC;)LlJ~1 

~ln nl~~ nh-l LL~::;fl'Uf'ltj'11'WJll f'l'Vl ~MlJ'W1J~1 i1 L'Vl f'l L'WL~~L'Wnlnn1J;J'fllqJ~~i1 
'!I/ 	 I 

f'lru~~,j~1n~ L~t1'l nUfllJl~ ~'fl-:J nlJ';Jl'l ~'U ~n'Vl'l LU'UL'Vl fl L'WL~~l'Wnl~Ln1J~'el~~~1~fUf'lfJl~ 
q 	 - 'lI 


I' 


tltl:wi'll'WtJ~::;L 'VI P\LL~::;L9h-:J,j~::;L'Vl P\ ~-:Ji1 fOllJl~ LVI:Wl::;~~~~::;tll b1)I:W1L~'lI'W f)'f) L'Vl fl L'WL~~'f)1 f 

L'f)yJl'fl~ (Radio frequency identification, RFID) 

re:nfL'flyJ1'fl~ (Radio Frequency Identification: RFID) dJ'WL'VlflL'WL~~bLvi-:J 

1)'WlfOlt91 nl~cW1L'VlfOlL'WL~~ 'fllfb1)yJl1)~ LojJl:Wl,j~::;tlnt911~'WL~nfiJ'n~ ~1~1J'r:l.yhl~:Wln~ltJ ~lJtJ 
q q 

I 	 !I/ I 

L'VlrIL'WL~m RFID ~~c;)ltj1'We.J~t91.nru~ ~::;orllJtJ.yhl~eJ~t9l.tiru~l!'W1~'el~IJ'J'::;VlrJl-:Jn'Wl~ Lb~::;U-:J 

~1~1~r:l~'f)~1~1,jiJ-:JVltl,;)tJfiJ'n~ LL~::;~1J1-LJl f'l1~Lorl'Wn'U Lc;)t1 L'Vl fOl L'UL~m1)lfb'f)yJl1) ~~I~I~rILi 
q 'II 

~c;)t911~ L~'U'Vll'l b~'W6JI'el'lt)t9lQ ~1J ~::;1J ~~'Wfll Lb~::;~ c;)t911:W'eJ,jnn-w ~1:W1J'r:lfllJ'lJrJ~~1 ~1J~~IGjJ1)-:J 
~ 1I Q'; cv Q/ Q ~ ~ () ~ !.IQ..o' Q/ 

~'Wf'l1 bl,~::;~I~IJ'r:l t9l c;) t9l1~,~b~::;~ c;) nlJ'lJ t9l qc;)1J t9l c;)t911~~'W'Vl~~tJ fl~'l~'Wf'l1 LL~::;nJ'::;'J'J'Wn1 ~ 

"''' . I 	 I 

~c;)n1J'L'UL~~-:Jl'W1~ 'Vl'lil n1~tl11,jl~rX'f)-:Jll'f)n LL1JUL8JI~sn'U1)lfL'elyJl1)~~1 n n :i':::1J'J'Wnl :i''Vll-:Jfi:i'n~~ 
'i 'II 	 q 

.:::l "1"11 " '!"- . 	 ".;;;".d~1VI c;) b~'J1~::; L1J'Wnl:i':i'::;'lYlJ'Wt9l1)'Wnl nLtJ n,jJ'::; bJl'Vl6JIll~ ~ Ln1J~lJUJ'lJl-J6JI'el:W~ nlJ'~'el~1 nL~::: 
q 	 'II 'lI 

tJn~lJ'f)th-:J: Ul'M'Vl L'f)~(?) Lc;)ihutJ'W LyJJ''Vll~l!~ (L'el~L1)rJLb'el~) ~l,xu1-nl:i'6Jl'U
• 	 'lI 

, 	 ,)' . 

~'Ufh LL~::;L~~~~n~~i1p\'W~1J1'nlJ' 117 LL~'l 'VllJ1)L~~1'nlLVlll1) i1nl~tl1'f)lfL'f)rJl'f)~1,jL~'WnlJ'
'lI 

~c;)nl:i'n'el~'Vi'WJ'r:l1J:i'J''Vln 2 ,600 ~'W LL~::;~I:Wl:i'r:l~~I'lLL1),j'W~ uo,i'W~orllJtJl~nl J'6Jl'W~ltJ~'Wfll 
q 

• 	 ,., I 

LU'WltJlltJl'lJ'lJ c;) L~lJ LL~::;l~LL:i''l-:J1'W,J'eltJ LLr:l1Jihtl'f)1fL'flyJl'el~ r:ll'JJ'~::;~ C;)~-:Jllti1 'W :i'r:lU:i'J''Vl n Lij'f) . 
. 'lI q 

. I I 

J'r:lUJ':i''Vl n L ;rl~liJ'lp\'WtJu1-n1J' Lf'l11l-:Jtll'U'fllfL'elrJl1) ~YltJ~::;t91~::;J'::;1J ~'JJ'r:l LL~::;LL~-:J nl:i'~I~-:J ~1'W 
q eu eu q 


!I/ , 


J'::;1JU LL~'Ul~~ltJ ~1 nt!'W~ c;) LL~~::;rhVl'WC;)~IJ'Cl ~'WlVI'W~'fl'll,j LVltl1J'YilVlLC;) Lc;)tl f'l'W~uJ'Cl~::;1~f1J
'lieu 

I I" I I 	 I 

~1~'leJl'UfOl'e)~~lJ Lt9l'e)f~~ C;)~~Jlltll'W:i'Cl ~-:J~::;'Vi1V1U1Y1fu;r'f)~~~ln ~f'l'J1Jr):W eJ1'Wnl:i'L~'fl:W I?!'fl 
'lI 'lI q 

, -, 
'j, 



18 

cv 

oj , 
I " 

1~1J1J LL~'Wl~~ 1t.J VI~'l~1 nU11~1J1JllL']1~1L;('I1'W~ 1)J11ClUf1Jtl~'I n~~1J'J'Wn1~GjJ'W~" ~ (?)'l1 CUVl1 
.1 q 

• GJJ ru~~1J1-M';'~1l'1 LlJ 1 vl vhf~~ ~~1L Ul.m 1 l'fi ~n" ~h 'W ~'JL'WLLfI ~ tJ 'f) f L'l1t1 ~'I LiJ 'W 
'U q 

~4'(?)U'f)t.Ht'J~1?11~L'tlL~n1J~Vlf1ii:W1n~" 600/0 leXu1~~1J1J'f.l1fL'f)vJl'f)~h,]1lJ1L~'Wn1~~1Lu'W'I1'W
'1.1 d!J0 

fI'Jufl:wn1l'tJ~ 1?1 L~'f) L~:Wl'~~Ufl'J1lJtln ~'f)'I L'WGJl'J'I fl ~ n1~ Ln'lJ L~tI'J,,~i1l'tl1Jl'l''Vl n~lufu 5'J~ 1?11 
q 'U WI 'IJ q 

J1V1l!n 5 VI~'W~'W ~'IVI :W1t1 fI'J1:W~1~~i15'J91'W'J'W 20 ~1'Wtl'f)'W~ ~U1-M'Vl ~'f)'l ~(?) LLti n LL~~ 
• I i,.r I 

4'~n1 l'L'WLL~~~rr'W Lfl1'fl'lrel1'W'fl1 fL'flvJl'f) ~Viti~~'1 ltJl'WLl''''I1'W~1lJ1J'tll'~U~Cl'lJl'~'Vl n ~1'Wn1~i'l 
q q 

" " IU1V1Un LL~'Jl~'tlr.h'l Cl n ~'f)'I t~tJl'tl~GJl'f.)'IJ'ClU~~'Vl n LL~~ U1V1Un ti'J~ ~Cl n~'I ~1'W~~UU LL~'Wl~~1tJltl 
'IJ q 'II0 

" ~'I fI'fl:wyh LI?1!lf~'J'Wn~1'1Jl/\tJL'Wf1'WtJ~1 LU'W'I1'W 'W'fl n"1 nt1u1-~'Vltr'lL;(fI'fl:W~'J LI?1'flflJ~ltJ6JJ!l" 
, 'II 

';jfin1:i'Ln'lJL~tJ'J LL~~']!l~~6JJ~'I ~tl~ n t(?)t1']!l~~~'JUL"Hlj~~ nU!l'W:W1LL~'J1'Wu1fl~ (?) u1'~'Vl L~t1'1 
I I 

lLrlrel1U.]!l:W~ ~1'W'Vl1-:1 fI!l:wyh LI?1!lf~ nvn LL~~~-:I ~'fl ltltr'l f1'WtJ~1 Luun1 n ~'f.) lnu~'J1J~'J:W.]!l:W ~ 
'II 0' 'II 'II 

........, .,. iI 


LL~~~ (?)n1l'fI ~Uti n Ln~(?)~'WA'J 

~ ~ l~'W1~~1;'lJ1'M'Vl'rnJ'1 L~1vl Ll~ ~U1'M'Vlt!l ~Ll'tltJ LL!l~ oW1'tl1fL'tlvJl'tl ~~11~'Wn1 J' 

4'~n1~~U'Vl f~tJ~iJ;r'tl~1 n~ 
o 

~1'Wb'J~1 LL~~iJ ~'W'Vl'W~-:I 'f)lfL'f.)vJl'fl~~1 ~1J'CltlfuL;(1~1'WVI~1tJ 
q 'II 

ml-nru~'W~1f1-:1f1~-:ll~~'I 5~o 

!l1fL !lvJl!l ~~ , 'JtlL,x'tl-:l rln ~~1~1 l'tl ~~ 1?11:W~1 ~1J~:W16JJ'tl"~'W~1V11'f)GJl'JtI ~1'Wn1l' 

J':;Ull1t1L~-:l1'Wl~ LL'tltl~~ LfI~'W~1'Wn1J'~ ~ ~11:W~1lJ1 l'tlGJl'JtI L~~ fI'J1:W~1:W1 ~tl 'l,x nU'tl1 fL'tlvJl'tl ~ 
q q 0' 

VI:W1t1l~GJJ11l~~'W~h LL~~iJVI'W;m A'J1:W~1 L~:W L~:W~1V1fu,j'WVi n']'fl~~~U11~'UJl1t1 VI ~'l ~~L~'Wl~ 
I " 

~1 L~'tli1 n1J'tlfutl~" lLYl n~'Wo~l L1J'Wtll'~~1 ;r'tl~~ ~1"1 ~:;L~dJ'W~'Wj1'W1'Wn1l'n1J'~ 1?11?11:W lL~:; 

J':;U~1~1J~:W1GJJ'tl'l~'W~1 l~,,:;an'JtltlJ'~VI~~ ~'W'Vl'UL~nu'f)" rlnl'leX L 'U~~ ~ 
q q q 

n 1l''Vl ~1'Jfto1 ~'lJ~lJ 1GJJ'tl-:l ~'W~1 ~ 1 lJ1 J'Cl ~"L~1':w n 1 l'U 1'n1 ~ n11~1 L u'Wn1 l' 

~-:I n~'lJ Lb~~~'1 ~'W~u~h leX L(?)t1'lJ1'M''Vl ~ 1:W1~ClI?1~'J~~1J LL~~U!l'l nUfI'J1:W L~t1V11t1~~ ~ln ~~'W1.~ 
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~'ltJJ'~iJu'el1fL'flvJl'fl ~ ;,r'fl~~L'fl ~~'W~h~~~'1l-J'1J't:lth~u'WL~~'1 ~'Wfl'1 Cl n~'1hJu'l~ Cl'1'W~~ Cl n ~'fl'l 
~ 	 ~ ~ 

" ,:, " 
~1'fll~ 'W'fl n~ '1 nun '1 J'L~'fl~1tJ'I~lJ '1tJ L~on~'W~ 'l'WLL~ ~ ~J''1 tJ n'1 J'fl 1J ~ n ~h U'l~ 'l tJ1~iJ1-,;''V1 ~ '1~'1 J'Cl 

~ 

~tJn~'W~'WfhL~Lri'fl~'fl'ln'1;~ 
" I 	 I " 

'W'el nron nu fl'1fL'flvJl'fl~£T'I~'ltJ1,x n'1J'~'1 J''fl'l1'(;J Cl ~1J'll1'fl~'Wfh d1'W~'el'l~'1tJ~'W 
• 	 'I 

," 	 " 
~'l'el~1 'I L~'W ll'1lJ n '1 J'Lf)~'fltJli1tJ~'W"'1'el'el n~ '1 ni''W'l1'11t1 LL~'l J'~1JlJ n~ ~LL~'11t1iJ'I ~ 1 tJ~~;n'el 

I 	 : I • '" 

L~'el1,xiJ n1J'cW1~'W"1lJ1'l1'1l~l-J L~~ ~'1uGJi'Ju1,x'f)'1 rfnJ'1~~1 LtI'W~'f)'1 LfllJ~ ~'el n ~'W"11t)~1 n Ln'W 

~1LiJ'W ~'1~'ltJtlJ'~~U~fih1~~1tJl~~l1n Lti'el'l~'1n'el'l f"lnJ'L~~1 LtI'W~'el'l L~tJ ri1 ~ILL~1'Wn1J'~~I LfliJ 
'lJ 

" , 	 I 

l '~Cl~u LL~~~'W"1 J''l~~'1~'1 L~T~'WVl1'Wn1J' ~~ Ln1JLL~~LLJ''1'11'WVl ~'el'l1~~n ~'JtJ 
q 

U~ ~~'f) n~'f)lJ~~'W"1~1 n'&11'W~'f)~~ 'el1fL'f)vJl'f) ~~~1'1~~ ri1 Lb~ ~1.,x(:.J~ (;J'f)lJ LL 'Vl'Wn'1 J'~'1'Vl'Wl~'f)~1'1 
~ dJl ~ ~ 	 q 

" " " 	 I 

J''l ~Lt'J LL~i'lun~'W'el~riun1J'ufuLrt~~'f) ~ f)~tN fl1JJ'~uun1J''Vl'1'11'WVllJ'f)~ 'f)~1'11J'n ~1lJ LLbl1J 
'lJ 	 'lJ 

i11tJ'f)1fL'elvJl'f)~1~1.~~'1~1 rl'1JJ'1tJn1J'L~tJ'J 6'1 ~'el'li1 n1J'1.~'11'Wi'J~ flU Lrl~'f)'1'eh'W 8J1'f)~ ~LL'JfLL~~ 

n1J'J''Jl--1 b~1	flU f)'f)lJ~'l b(;J'f)fJg'Wn~1'1 tJ1'Wn1J'~ ~ ~'f.ll~~1tJ LL-vi n'f)1fL'f)vJl'f.l ~ LL1J1J'f11'WLL~ ~L~tJ'W1~ 
~ " :. " 

~1~'1 J'bl1.~~'11~oW1J~'W~ ~'1 ~ ~'f) lJ vl'l ~ '1 ~ '1 J'bl L~'1 J',r~ oil'f) ~~U'W Lb-vi n1~ 
~ 

~'1ni1'Yvn~J'~b~'W~ 1 bb~~UJ'~L~'W~ 2 ~~LLtl'lrJ'f)U'l1'W'f)'f.lnLiJ'W 5 ~'J'WL~'f)LiJ'W 
,,~ 	 I 

LL'W'l'Vl'1'11.'Wn1J'LLm"1JurulnvlN 2 t1J'::;L~'W~'1J'tlVl 6 
cv· 'IJ 

) 

u,date 
r-~--- '~ '-~~-'--

1 
$ 
{ 
t u,date 
*- ­ ~ - - ­ - ­ - - - ~ -
i 
~ 

t 
Update 
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L ihtJf'U~1i.:}~'i) 

• ~~'U'U~'t!'U~'W'Wn1~~~~'WL~L'Wn1 ~f'U ~1i':}~!l~'Wf.11~'i)T.l n LL'U'U~~,jt;)tJ1'Wn 1 ~ 
r q 

I I I ~ 

'lh~~t;)~ ~~fhVl'W~~~~!l'Uvh~~1~~~ ~t;)~~~ L~'WT.l'V11~ L~~nV1 d~hlhJl~'Wn1~f'U~1~~~T.l LL~~,. 
I". I I 

~11~~1tJY1 Ln ~;'W1'WLl~~~Y11':} L~'e)n1,xn'Ll m~~1'W ~~u~~n'e)'U ~t;)tJ n1~L~!l'Wt)'Wf1J bs1l1t)lYlCl ~1J 
t.. qJ q 

n1~L~~~t;)tl-J~ n1 ~Yi1~1'W~~~ bt;)~1 n1~~1~ ~LVll-J 1Jl1tJ'W!ln L~!l1,x~1.~':}1'W~s1l!l~ ~u~~n'e)1Jn1 ~ 
I " 

c;l~~'W1tCij1'Wn1~flJR1i~~'e)tCij1n~nf.11
'II 

, " , 
tr1~~~~1~~~~ ~~lJ1J~UlJ~'W'Wn1~c;l~~'W1~1'Wn1 ~flJ ~1 i~~'e)~'W~hY1'e)'e) n Lb1J'U~ ~ 

, q 

, " " I " 

~':}~1J~'Wf.11 ~~LL~n1~flJs1l!ll-J~ rlt;)1l-J ~1J.:}n1~~'WA'1~1n~n ~h n1~lYl~t;)tCij~1J1J bt;)~Tt:n1'Wn1~~':}~'e)
'U 'U 

. " 
tCij'W~~n1~u~~~t;)~~~n1~f'U~1~~~1J 

;' 


I iI' I " I 


~.:}~'f) Lb'C'l~~~;r'e)~~~1~~~'f)V11~f1Jn1~~'WtJ'WriT\)''W(?I~~~1JlJLL~t;)1~n1J~1'tJ,)1~LL~'Wn1~~~lYl~'f)lu
'U ' 

~~~1tJ~~L~tJ ~~'e)~~~lJlJ~1:Jj1~Cl'e)fi'U1tJ ~~ LL~'WJl1~ n~~LL~~1Jl-J ~ ~~~u~ 7 
'U 'U 

'j 

\ 


'j 

\ 

http:1J~'Wf.11
http:1'Wn1~flJR1i~~'e)tCij1n~nf.11
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' j 
\ 

~'W ~'J'Wf1Js1fT)lJ~;fw'l L~'l ~~h'W4'l~T)\I~ f.l'l'Wn'l~ru ~lJ'WtJ~~lJlJ~ eJ~~~jf LL~~~'J'W(;J~'J"'l~t)1J t:J~~~ti 
'Ii 

" ­
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q 

(Supplier) 

' I. 

" ,
LL~~'I:i''ltl n1nLVI~'11'Wn1:i'~(;1~'f)tj(;Jbl~1J tJ~::;Lfl'Vl1'(;Jbl ~'lJY1lj LL~::;
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o 	 .Jl'El ~ ~ b"i) ~ '11'Wn '1 J' e.J ~ ~ e.J ~~.nru,ran'fl'l ~ tJn'l '1 'W L~'f) 1.0111 'W n'1 J'~'1 'Wi) ru VI '1 
qJ • ~ 

l.JJ'~~'Vlfi.n'1~an'f)'l Plant n'1J't.J~~(;j'ElltJ 
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o 	 oJI'fl~~ ~'1~'1~Tl tJ~:;nTl1J~lJU~1u.J~anTl'l~ n F1'1 LL~~~!ll-J~J''1U~:;L~U ~ f1lJ'1l.J 
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, . 	 'lJ 

:i'tJ LbUU bVliJll'WVl11l (;j1'l n'Wnl~ LL~:;iJ ri1V1'W~~'1l.JllU~ ~Tl'l n1~anll'l Lb~~:; lot 
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" 	 'IJ 'IJ 'IJ 'lJ 

LL~~tJ1~'fll.J~ f1fJ1l.J~1l'l n1~'WF11~'11,xnu ~1U L'Vl f111f1 b~'f)vl1 n'1:i'LLn ~LLUU e.J~~.nruevf ~1'WfJ ru 
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'U 
~ ~ 1 ~" ~ 'fl Vi 1 ~n1 VI 'W ~ ~ 'fl I?l LL ~ ::; ~ 1 'W fJ ru4-1 q 
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q . 	 'U 

I "'" 	 I it 

Lu'Wn1:rU1 n~:W~1~-:)~'e)1.'W:i''fJU n1 J'UJ'~:W'J~'e-J~:W1~1 ~'fJ-:)~ rl1'Wn1:i'ru1'Wn1 :rfu ~1~"~'e)
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G1Jrel~tJ'~~I'WL~relVi~~~'f)~ ril~'1nlJ'eJ~ (;J1.~flU~I'WU'W1 
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'" !V ~ od/!Vov,

t:-! t:-!~ LilllltJ'WflnVl~'EI t:-!J'1J L'VI l-J l' 
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Lnt'lf111eD~ltJ~lnnlJ'fu~li'l~'fJ'fJtil'l-WreltJ L'VhlJ' 

2. tJJ'::::WlJ~ eJ~~fhVl'WL9l~'l~tlULL~:::'Vll'1 L~rel n1.'WnlJ'ru ~1 i'l~'f.) 
I,of II ,', • , t 

eD'Wj;]'fJ'WtJdJ'WnlJ'iJl n ~l-Jon'fJ'I~tl j;]'lI'WViiJ ~'Jl:W Ltl'Wltll~Vl~ :;ru ~'f) iJt'fJ n'1~Vi~::: 
q 

iJ ri'11J'~ 1 n n 1 J'f'l.N 1 'W:W 1 'Vi'h n l:ttl J'::::W ') ~ eJ ~ tL9l tJ n~ :W'lI'W~iJt'fJ n 1 ~ e.J ~ j;] L'f.)'ll~'Vi'W~:::iJ '1:W '1 
I q 



26 
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~~'l~1~-:l~!)Yi&,J~I?lL'r)-:l~-:lt,xnu~1tJ'J1'lLL&,J'Wn1~~~l'IL~'el1l11u'J1~LL~'Wn1~~~l?lL9i!)1U 

2. ~1tJ'J1-:lLL~'Wn1~~~(;lVl~n 
I 9.1 I II 

VI~~~1n~1U fu r11~-:l~'el~-:l~1tJ~~b~tJ ~"lJ!)~ fhi~~!)~1iJ-:l ~1tJ'J1'l LL~'Wn 1 nJ~ t9l 

I " I 

VI~n Vl1'r)eJ1tJ'J1-:lbL~'Wn1~~~ ~(;l1~ ~1~-:l~'abL~'J ~:;iJn1~1l1;r'el~~ ~h~1~1U~:;:W'J~ ~~~'l~1:W1:i'~ 

'r)~U1tJn:i'~u'J'Wn1:i'Yi1'l1'Wt(?1tJl~Lb&,J'WJl1~n:i'~Lb~ejJ'r):W~ (Data Flow Diagram: DFD) ~-:l:i'tJ~ 7 
'lJ 'lJ 

'i' .::.I" "I !I/ cz '::s!I/ O!l/ " 0-' 0 

b(;1tJ LL~'WJl1~'W~:;LL~ (?1'l LVI LVI'W~-:l~!)~~'W1 L~1 ~'W~!)'Wn1~'Vl1~TW"lJ'el-:l:i':;'Uu n :i':;'U'J'Wn1~'J1-:l LL~'W 
'lJ 

I jJ I !.I I 

n1:i'~(?1 ~1~1~ n1:i'&,J~ l?l ;r'r)~~;Vl~-:l ~!)Jl1tJ t 'W~~'U'U~1 ni'W(9l!)'WVI.w-:lluiJ'l~ni'Wl'I'r)'W bL~:;~~~~fi:vl 
qJ : • 

.. 
I ~ i I i,.I I 

~1 n~tJY1 8'n 1 ~~1~ LL~'W n1~&,J ~ ~ l?l1:W ~1i~~'ell'Wt~-:l'l1'WLf1~'el'loJ'lvl:J-J ~ 1'1/~f'IJ
'lJ j q 

o I " 
ft..J..::.I cv !I/ I !I/ .:II!I/

lo'Ci'J'WVl 1 f11:i'~'lJ~'e)~~ bL~:;u~:;:W'J~fJJ!):W~L'LI'el~(9l'W
'lJ qJ 

2. ~'J'W~ 2 n1:i'l'I1'J~~'el'LI;r'f):W~b~'r)-:l° ~'W 
'lJ 

3. ~'J'W~ 3 h1:i'1l'f)UVl:W1tJ LL~:;4'(?1~1:i'1~n1~~~(;l'Vl(;1~'el~1~:i''J:W~'J-:lL'J~1 

4. ~'J'W~ 4 n1~:W'a'LIVl~1tJ LL~:;~(?1l'11~1'ln11~~l'I'Vl(;1~'f)~1'J:W~'J~L'J~1 

5. ~'J'W~ 5 LmtJULVltJ'LI~~n1~4'~(9l1:i'1'ln11~~~Vl~~'f)~ LL~~~~tJ~~ 

oj 
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10. lj!?Jl;jI\n1:{~I/I'11"1~ 
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'l~~~~"L~ft1 
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.., :.1:~ .._ 9.ljtll;!fI Std time---'----, 

LU~~t.I"l~~1ft-ii'llt!ftLtr'll~91U 
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3. n1'l~il\.l\Ul1!1~1U1.WH~1U 

Ufil~~~"1"l1~n1"le.lflfll'l&>lft'll" 
10. ~?Jl;!I\n'1ri/lll/lln~ 

n1:rlJfilJl"ll"'fltl~(l) 

5. ,ru~noU'llt!ftn"l'l 
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DFD Level 0 
(Master Production Scheduling System) 
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'?J':)n1:~l'IfIIln"'"IlP'lfl'M (1) r;'I1"l1~" &>lfilil~ (1) 
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.', 
:, 

.. 
'j, 

d ...... .;,,~ i/ ~ i/ 

• ~r;)'W'V1 1 n1~~'lJfl1~~6jj'fl LL~~t1~:;~r;)~t:.J~GJJlll-J~L'lJ'fl~(;J'W 
~ ~ 
: I '" I 1 it' 

n'1~f'lJoiI'fl3qJ~tOn n ~'1FJfU~'1~'l~'fl L1J'WoiI'fllqj~Yi ~'111fu ~'1~'l~1l1~u'Wtr'Wn'1~t:.J~ (;J t:.J~ ~lln.!6fi" 

..... i/ -=t 1/ I/..!l, 1/. I -=t " -=t 1/ .".......r r 


n'lJ~ n f11 L~ll'lJ~'flll Lb~'J 6jj'l".ll~3qJ ~ bVl~1'W~ :;LL~ ~'l ~111 ~ :;L'flll ~ fl'J1~ (;J'fl'l n'1~tJ~ ~1l n.!SVl 1?l1'l1".1l'fl'l 

~n ~h LGJi'W n~3-J eJ~ ~llcw6fi" ~1.J LL'lJ'lJ eJ~ ~llcw6fi" 41'W'J'W~ ~'fl'ln'1~ tj'W~ ~'fl'ln'1~f'lJ~'W~h ll'111Vl~'l 
'II ~ 'IJ 

1. ~'J'Wn'1~f1J;r'fl~~U'1 boil'1 ~'fl oiI'fl3-J~~'l~'W~~~U'1 L'e)1 ltJtJ~~3-J'J~ t:.J~ ;r'fl~~U1 LoiI1 
'IJ 'IJ ~ 

iJ iJ 

~'J'Wlj~~r1~'fl1Jr1~~~'l 2 ~'J'W ~'fl 
q 

I I iI I I I 

o oiI1)lqj~Vl~'ll-J1~'1 n ~1 tJfu ~1~'l~'fl~'l iJ~'1t1~~L~ll (;)Vl LtJ~ t1'WLLtJ~'l'lJ1)t11 ~13-J 
I 9.1 I 9.t 

r1'J'13-J LC-(9]~~~1~'l~1) lh:;n'fl'lJ ~hll ~'1t1~~L~ll(;) ~'1~'l~'fl~'1 n~ n ~h 41'W'J'W 
• ~ cu 

'l-' 

2. ~r;)'Wn'1~U~~3-J'J~eJ~;r'fl3-J~LU1)'l~'W 
, 'lJ 

2-.1 n'1nb'lJ'ln~3-Jt:.J~~llru~ 


'l 1 'W':) ~tJ ~1 ~~ ~ 1 ~ ru1 n '1 ~ 3-J 'fl 'LJ Vll-J 
-

111'l 1 'W LL ~ ~~~ ~ 1 ~U n 1 ~ eJ ~ ~ ~ 1 ~ n ~ 
q 

3-J 

" , I I 

tJ~ ~.tiru~L~t1'Jn'Wl~riut~'l'l1'Wb'VI1~'W ~'l~n'Mru~".Il!l'ln~~ t:.J~~.tiru~Vi~~1~ru1~~iJ~n~ru~Vl 
• q 

r iJ 

• ~'J'WVl 2 n'1~~~'l~~'fl'lJoiI!ll-J~LU'fl'l~'W
• ~ cu 

n1~j;l~'J~~!lU;r!l~~\~!l'l ~'W ~!l n1nj;l111~ f)'J1~~~'fl~".Il!l~;r!l~~ l?11~~~1 L1J'Wri!l'Wn1~ 
'IJ - 'IJ 

r iJ 'l-' 

l-J'fl'lJVI~'111~1'W LL~~~(;)~1~'l1fl'1~t:.J~l?l ~~i'Wl?l!l'Wul1.JLb'lJ~n1~l?l~'J~~!lU;r!l~~!l!lnLiJ'W 3 ~'J'W ~!l 
~ 'IJ 

i/ 0 ..... ' ""~I/ 1/ i/ ..... "" 
n'1 ~L91~'J~ ~'fltJ".Il'fl3-J ~ n'1 ~~ n'1 ~eJ ~ L91".1l'WL9I'W n 1~L91 ~'J~ ~ !ltJ".Il'fll-J~ r1'J 1 ~ L91!l'l n1 J''J L9I bl (;) tJ bL~~n1 ~ 

'IJ .' 'IJ q 

L91~'J~~'fltJ;r'fll-J~ rhL~~'111 
'IJ 

n'1 ~L91 ~'J~ ~'fl1J ri 1 ~'l n '1 J' tJ ~ L91i'W~ 'W L~!l n 1 ~U '1 ri 1 ~ '1 ni1~~tJ~ L~ II 'J ;r'fl~ 3-J 1 

~'1'W'JruVI141'W'J'WL'J~'1~~'fl'ln1~L~'Wn1~eJ~L91 tJ~ L91Jlrusn ~'l~'1'W'J'WL'J~1~ ~!l'l n1J'b~tJ~ (;11 'WU(9] 

~~t~~'lTW~ ~llJ L'V11 n'W ~'W1)tJ n1Jri'1i1~~tI ~u '1 ~ 1~~ 1~ru1 t(;)tJi1~~t1~ ~'fl~U13-J1~~'1 ~ru1 ~!l 
.'IJ 

r iJ 

'Vin'M~~l!n'l1'W L'J~1l-J'1L91~j'1'W 4Tw'J'W~l!n'l1'W ~1'W'J'WVi~ tJ~~1nn1~~1'W'Jru~Tw'J'WL'J~TVil~u 
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~~~nu1b_hmtl1JLYltiU L~~'~lhtl1.tm11r;lc;)~'W1.~L~'f)n~1'W1.~n1Jt1~~1'W tc;)t1n11~1'WlJru~~LL1i.:j 
" " " " 

'f)'f)nLU'W 3 ~lJ'W A'f) i'W(?]'f)'WIflC;), i'W(?]'f)'WLijU~'Wfb'W LL~::;i'WI'l'f)'Wn'wLij1Jth::;n'f)1J 
!', o-A

1_CIjI'W(?]'f)'W(?] t;). 
.dI ~ :Oo' 0/ d ~ 0 cv 11 d ~ I 

L~'f)n~~~~n.:j1'W(?]lJU~'W~~~1'WlJ'W~'Wn.:j1'W'W'f)t1~qC;)~1~~1'W1~1~1 

tl'::;~~fi1l1~L'U~t1 
" " 

2-. i'W(?]tl'WLijU:n'W~h'W 
" I I 

L~'f)nYl~~,rn~1'WLU1J~'W~lJ'Wr;llJ LL 'Vl'WL~tlU1 ~1iJ~4't1Vi1~~1 nV1~ r;llJ bL'Vl'WlJ1tilL'W 
I " 

n11~1'WlJ WVl141'WlJ'WLlJ~1-Vl ~'f)~ n1'1.~1.'Wn11~ ~ (?] ~ ~ l'l.tlcwsy] L~tI VllJ r;llJ LL Vl'WCljltl~i'W(?]tl'WLUU 
if I ~ I 

~'W~lJ'WL~tl n~1 n LlJ~1lJ1l'l1~1'WV11~t'Wn11eJ~ (?]~'W~lJ'W L~tltl1~~ ~L~tlnV1~ ~lJ LL ~'WVl1.~ LlJ ~1 
rJJj 

lJ11'l1~1'W1.'Wn11~~ (?]:W1 n~ ~ ~ ~1tli(tltl~~ ~ bL~ 'J bL(;] ~'J1lJ bVllJ1 ~~~ 6Jltl~ L,.:j ~1'W bL(;]~ 1~fu 
rJJj q q 

" '" I

~1'W~4'tltl~~L~tl nVllJ~'W~'J'WVil~L'J~1lJ1 (;1'~1'W1.'Wn1't:-J~ (;1'W1'WVi~ ~~1 dJ'W~'J LLVl'W6Jltl~ n~~ LL(;]~ ~ 
rJJj q q 

" I I 

~~ (?].nWsy] ~1 n,r'Wt ~b~ tl n VllJ ~ ,rn ~1 'W ~'J Lb ~ 'W Vl i141 'W'J 'W ~,rn ~1 'W i(tl tI Vi ~ ~ lJ 1 ~~1 , W 1 Vl1 ri 1 
• - q 

" 
3. i'W(?]'f)'WL~1JtlJ';;n'f)U, 

~ ~ ~ Q 

o n1'(?]'1.~~tl1JCIjI'f)~~ ~lJ1lJ (?]'f)~n11lJ(;1~c;)U 

n1'~1'W'J Wm:W1 CW~'J1lJ ~tl~n1J'rr (?] (1~U~1 n tULL~ ~.:j'1t1 n1 ,rr(?] (1 ~U1l1tJ1. 'W 

. 
q 

" 
q 

~1'W~tl~~~~ (?]Jlrusy] t~t1~~1,ru1~~ (?]Jlwsy]Vi ~tl~ n1't:-J~ (?]tJ'~n'f)u ~'JtlJ'1t1 n1J'~'W~'J'W'f)::;1,
~ ~ ­

iI I I i.' 

~1nu't,rvl1n1'~1'W'J WVl1mlJ1 wt)(?](1 ~'LIVl~tl~n1,1'WLL(;]~~~1~.:j~'E) 1.'WU1.:j nnllrr(;1(1 ~U~~(1 n Lf1U 
-- q q ~ 

1tJ1'W~nJantl~rr(?](1 ~u ~~ ~~.:j ~~,r'W~~ ~tl~y'h n1'(?]''J''~tlut)(?] C1 ~U~ ~'f)~ n1'~1iJtltJ1.'W~.:j ~~.:j,i~\tl1aJ 
'II q q ~ 

L~'f)~~1~~'1'L1 ~,)1lJ ~'f)~ n1,rrf?Hl ~u~'Vlfi L~'E)1~dJ'Wu,,~tll'Wn1'~"1'CW1 n 'tluantl.:j LLeJ'W~1'W
q q 

o n11(?]'~"~tlu~tllJ~rhl~~1t1
~ 

I 
I iJ I I 

n 1'~1'W'J rnri11~~1t1Vl btl ~~'W~ 1 n n 1 J'~~ eJ ~ (?] eJ ~ (9]JlCWsy] ~11.~~ 1 tlVI.w1lJ 1 

tJ1::;ntlU n1 '~~1 'W1lJtlUVflJ, 1t1~1'W U~ ::A'~~1 ~U n1'~~ (?] 1~LLrl ~1 Lb'.:j l'l1lJ~'W~ ~16Jl'W~~1tJ 
-

L'~~1'W rhtJfU ~1C1j1'W~~1tJ~h~h
~.' 

1. rl1LL'~·. 
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2. rh~lJ~-;lltJt~-:J-:JllJ 

dJlJrh1.~4'Ju~ Ln VI~1 nnl~~.:I~(;JCl
q 
~ultJ t:.J~ (;J~'1~ n~IGJ11~rt.:lGJITl.:lt~.:I.:II'W~-:J 

L~.:I.:I1'W~ dhl,j,yh n1 ~~ n'Mll!'Wil PllJ~n ~ 1.:1 ~l~fu n 1 ~~VI Ln u ~(;J l.l ~U LL~:;~'W~1~1 L~~ ~tJ ~.:I~'W 
~ q ~ 

Lri'e)~'e).:Inl~t:.J~(;J~'W~h~n~~6JJ1~rt.:lGJI'e).:IL~.:I.:I1lJ~.:I~Tl.:lilnl~6JJ'W~.:I~(;Jl.l~U~1nfll'Wul,jiJ.:It~-:J-:Jl'W
q ~ 

f " , , 

LiJ1V1:WIU~-:J~~,yhl,xrhl~~ltlLnVl~'W Ltl'e).:I~ln~16JJIt~.:I.:I1'W'e)tJ~1.:1Yin'W~(;J:i'1~IGJ1'W~.:I~.:I~I.:1n'W
~ ~ 

3. r11GJ1'W~'1~'WrlI1tJ~.:I~n~h 
'll 

~11~~ltJL'Wn1J'GJI'W~.:I~LLl'lnf?il-:J n'W~'W'e)tJ~1 LU'W~ n "IJlltJi.'WtJ~:;L'VlPl ~1Tl~ n ~1~1-:JtJ~:;LVl fIl LL~:;
. • ~ ~ 'll 

I I 9/ !J 

~ l.lTWnl nWGJI'e).:I nlJ'GJI'W~.:IYi LLl'l n ~1-:J n'Wn~-:J ~~ (;\'e)rh1.~~1tJVi Ln VI~'Wn LL1'l n ~1.:1 n'W~'JtJ L6Jl'Wn'W ~'lil 

-~n~h1.'W,j~~L'Vlfll
'II 

4. rhtlfu 

LlI'W~~ll~~ltl~ Ln(?l~1 n nl~~'l'lI'Wth~1 n~1 nTVI'WVl~'lJ-J'flU6JJ'fl'l~ n ~1 ~.:I ~TtJfu 
• 'll 

I • 
.c::::::r. .c::!:I I 1!i..I I · ' 0 

~~1~ruILl-JTl~.:I.:I1'W~IGjjln'J'ln1~'W~ 

• ~'J'W~ 3 nlJ'~'e):L~:WIU LL~:;~(?l1?11J'1.:1n1~~~l'lVl~~'e).:IhJ~'JJ-J'"h'lL'J~1 
f I I I 

U1;r'fl~~~1 n~'J'W.:II:w;r1.:1~'WJ-J1Yi~ l:i'ru1iJ~~tJ l'11.:11Y1 LntJ'Jif'fl.:l LcW'e) dJ'WLL'W'J'VlI.:11.'WLf1'e) n 

~~:;:W'f)U~:WltJ.:I1'W~1~:;1.,x:C:i'.:I'lI'W1.Vlvl1 n1 J'~ ~ I?l ~ 'W~1 ~'l LL 'W'JVl1'lL'Wn I:i'L~'e) n LJ''l'l1'W~ ~ ~ l'l 

~:;1'1'f).:IYi~1:i'rul'Vln'M:; n1 :i'vl~.:II'WGJI'e)'l~,rn'lI'Wl'WLLf?i~:;b:i'.:I.:I1'W JlI:i':;.:Il'WL~:W6JJ'e).:Ib:i'.:I'II'W ~1'W'J'W 

~irn'lI'WLL~~:;Vi~ L'J~I:W1 ~:i'JI'W~l~'Wnl:i'~~ l'lCJ~ 1'l.t1rusvl~'W1 i'J bl.J.:I nl:i'vl1-:Jl'W1.'WLL~~:;~'W 
t~u~fi nl:i'~1 ~1l'l'e)U~1 n ~'J1-~ ~ n~U1l.J ItJ ~:;U

q 
n 11l LL~:;~ 1~'f)'l~fin1:i'~ ~~1'a n J':;'J'J'Wnl:i'vll'11'W 

t~tJihnru~1lJn1~~~~'W1.~ ~'a 1.ari'J'IL'J~I~L~~1:;~l-Jl'WnlJ''Jl.:1LL~'W 2. ~11.~~lu~LnVl~'W 
3. ~:;tJ~L'J~1~.:ITW~'W~1l.J1J'C1 ~lN1'W1~ 4. fl'Jl:W~:W ~~GJJ'e).:I t VI~ ~.:II'W~:W'aUVI:WIUt,xnuL:i'.:I.:II'W 

q 

~.:I bL'W'JVll'l~1.~'Wnl:i'~1 ~11?1'f)U LU'WLLU'JVll.:1~1.,x~11?1'f)U~ dJ'W1,j1~JlltJl~6JJ'e)u b6JJ l'l6JJ'e)'1.:11'W~~tJ~ 

nlV1'W~ LL~~II?1'f)U~1~~:;1l-lnlf'Wm~ILU'W~I!?1'flU~~~~VI LL~nL1J'WCJ~~~fi~1.~t:-I~~~h~tJ.:I~'f)~'f) 

n1:i'LLnilryVl1t!'W1 LL~:; 1.~f'lq1l.J~lrlb\JdjJ'fl.:l:i'~U~L'J~I~.:Il.J'flU 
• q 

CJ~~~fi~1~~1n~'J~.:II'W~~:;:i':;U~1b:i''l.:lI'Wl~'WbU'WeJt:-I~ 1?1.:1 1 'WlVI'Wtl1.:1 ~'a'l L~l.J c;l~ Lri'fllJ' 
q 'll 

'" I I,.. I 2.t I i.I g,., I I 

1.~b'J~I1.'WnlJ'~~'Vl.:l~:W ~n~~L:w.:l is:w LUU:n'W~'JULij'f)1~ 1..Jfb'J~11'WnlnUU:n'W~'J'W'Vl.:l~l.JVlni'JL~'l 
I I' II' I , I 

is:w LUUtJ:i':;n'flU L~'a1:i' 1~L'J~11'Wn1:i'LUU,j:i':;n'f)U'Vl.:l~l.J(;)n~'JLl.J'l LL~ :;:i'~U~'WYl ~'f)-:Jnl~~I?1l.l~u 
" q q 

" I " ~ 
LU'W'f)til.:1~1 ~~.:I~1 n,r'Wn~ :;~I'W'J ruri11~~ltJVi Ln ~~'W'Vl'l~:W ~~1 n nl:i''J 1.:1 LL~'W CJ ~~ 1 n nl:i' 
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,,~ "" , 
(Y1-:1 LL~ 'W~ 'J'WUi'j-:Jl 'W ~1 U Ln ~~ 'Wvf~TlllJ ell i'j nl ~'J 1-:1 LLeJ 'W~ f-:l un~ ~(1 n ~ -:I lt1~ ~1 ~n.nU-:I~ 'J'WVi 4 

ClJ 

I " I I 

'Vil-:11'W~'J-:I L'J~r'1 L~I~1 eJ~~~fiVll~~ln~'J'W-:ll'WU~:;~~1J~1 ~'fl-:l L1-lJ~~ Lij'f)1~ 1~L'J~11'Wnl~~~ 
,. q 

cvr-:lVl~ ~~~'JLlJ-:I ~lJ LiJ1J~'W~~'WLri''fl1~ 1~L'J~11'WnlniJ1J~'W~'J'Wcvr-:lVllJ~ ~i''Jt~-:I Li~ LiJ'UtI~:;ntl'U, 
L~'fl1~ 1~L'J~11'Wnl:i'LiJ1JtI~::;n'fl'UL'J~It1n~~i''JL~-:J L'J~1 nl~Y]I-:11'W~'J-:J L'J~1 ~i''J L~-:I U~~:i'~'U

• q 

. "I i/ 9.t 

rj'WVi ~'fl-:J nl:i'rjl'l(1~1J LU'W'f)fh-:J~1 VI~-:J~1 n,r'Wn~ :;f)I'W'J f.1Jfh 1~ro}luVl Lfl ~~'Wvl-:lVl:W ~~1 n nl:i' 
q 

• ~'J'W~ 5 LmU'ULV1tJu~~nl~4'~l'lI:i'I-:1nl~eJ~l'l'Vl~~'fN LL~:;~:i't1eJ~
q 

~ i/'" 

~'l'Wu~ ~tJl eJ ~ n l:i''J 1-:1 LL~ 'W n 1 ~4'~ l'l1 :i'1-:1 n 1 ~~~ l'lvl-:J ~ 'fl-:J ~ f-:l lJ 1 L mu'U n'W1'WiS'fl-:J 6Jj 'fl-:l 

fllL~ro}IU~1 bLeJ'W-:ll'W1VI'W~ flil~~ltJ~ ~1 n~1 n~:;L~'f) n LLeJ'W-:J1'Wt!'W eJ~~~ fi~1~~1 n~lJ'W'Il'W~~'fl 
~~lll:-J~nln~'flnLbeJ'W'II'W Lb~:;4'~~'1 LbeJ'W-:ll'WL~~ltJeJ~ l'll'i'fl 1t1 

q 

3. ~ltJ'Jl-:tbbeJ'Wnl~eJ~~~~~utlnUii'lI'W 
I' 

I iI I I 

VI~-:I~ 1 n 1cfifu bb~'Wnl ~eJ ~ l'l!?lI:W f11i'lsn'fl~'1 ~:;u-:J 1'WVl ~Tl'l y] 1 n1:i'eJ ~!?IL 'WLbl'i ~::; 
.,, q 

L:i'-:J'Il'W ~1U'Jl-:1 LL~'Wnl:i'~ ~',~:i':;~utlljmi'l1'WijVlih~1'Wn1~:W'flUVl:W1U'l1'W~ ~'fl-:J e.J ~ ~1'Wbb~~:; 


L~-:I'I1 'W1 ~n'U Y1:w bb~~:;Y1 lJ J~ l'l.rl 1 ul'WL~'1'11'W ~'1 ~ 1:W 1 :i'(1'f)flU1 tJ n ~:;U'J 'Wn 1:i'Yl1'11'WL~tJ1~ 

I 

Lb~'WJll~n~:;bb~;r!l:W~~'1~t1~ 9 ~LL,j'ln~:;U'J'Wn1~vl1'11'W!l'e:lnLiJ'W 3 ~'J'W l~bbri ~'J'W'lh:;lJlJ~eJ~
'IJ 'IJ' 

i/ i/ 

bU!l'l ~'W ~'J'W:W!lUVl:WltJ'I1'W \b~:;4'~~1:i'1'1 n1~eJ~ ~\bU'fl'l ~'W bb~:;~'J'Wtlf1Jtl~'1 (?l1:i'1-:1 n1~e.J~ (?l
q 

1 

'j, 
! 
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. !I.I 

1. ~~UU~~~~~~~LU~~~U 

;rtl~~U'lL;r'l ~~ 'iftliJ~Lbt:-lUn1~t:-I~(;IVI~n ~~tJ~~ntlu~~tJoiftl:w~~~e 
'IJ 'U 'U 

, I I 
2/ ...,. r::;; """ ...,. ...,. cv d O""'cv ""­

• "ll~~~~1tJ~~LtltJV)~tl(;l~~ ~ Utl n~'ltJ~~L~tJ 17'1 Lntl'l nu~ GJI'U'l V) LL~~1O:j1U~U'Vl~~t:-I~ (;I 

"ll~~~tl(;lt:-l~~ b~~1~~'lVlf1J~IO:j'l~ru'l~'lLb'Wn Production Batch LL~~r1T\JrH1JL~~1 
~~~"ll~~LbL9i~~ Production Batch 

• oiftl~~tj'WfuL;r1tj(;lrl~1J~'l~~ 1JtlnJ''ltJ~~L~tJV)rr'W / V)~'l~tj(;lrl~'lJ~¥tl~L;r'l~
'IJ . . q q q 'IJ 

~ 'l tJ n 'l J' t:-I ~ (;l~:) ~ v)"lJ~.:J ~tl (;l t:-I ~ (;l L~ tlt~~ 'lVi f1J~ IO:j 'l J'ru'l n 'lJ'~ 'l Lb 'U n Production q . 
\ 

!I.I !I.I 

Batch, n1~4'~~~~1J.:J'l'WLUtl.:J rJf'W, n'lJ'~~1JVI~'ltJ LL~~4'~(;l'l~'l.:J t:-I~ I?lLU~.:J ~'WLb~~n1 ~ 

tlf1Jtl~.:J 1?l'l~'l.:J n:'lJ't:-I~ I?l 
q " 

. . 
2/ ...,..r::;; r::;; ...,. d r::;; wr r::;; ...<V 

• "lltl~ ~ L'J~'l'Vl r1~;ntJ1J L~ ~1O:j Utl n J'1tJ~ ~ L~tJ ~'J'W / L'J ~TVI r1'J J'LtJu b~ ~IO:jGJItl~~~ I?l e.J~ ~ 
'IJ , 

• . !I.I 

L~~1~~'lVlf1J~IO:j'l~ru'l n'l~~'l u'Wn Production Batch, n1J'4'~~'l ~U~I'WLtltl.:J~'W. 
!I.I 

n'l J':W'f)1JVI~'ltJ LL~ ~4'~ 1?l1 ~'l.:J t:-I ~ I?l LUtl~ ~'WLb~~n'l~ufuu~~ I?l 'l J''l.:J n1~t:-I~ I?l 

• ;rtl:w~ L'J ~'lt:-l~ 1?l1'WbLM~~~'Wt9ltl'Wt:-I~ (;l 1J~ nJ''ltJ~~b~tJ v)b~~'l (i~ t:w.:J )~1.~~'lVlf1Jn'l~
'IJ • 

!I.I !I.I !I.I!I.I !I.I 

t:-I~ (;11'Wi'W(;Itl'Wn'lJ'~~. i'W(;Itlt.niJu~'W~'J'WLL~~i'WI?l~'Wbij1Jtl~~n'f)1J vl.:J1.'WGJi'J.:J L~~'1 

tln~ bb~~'CifJ.:J LfJ~'1 L~~1.~~IV1f1Jn'lVl'W~GJltl1J bGJII?lGJI'f).:J n'1~~IO:j'l~ru14'~ 1?l'lJ'1.:J n'1J't:-I~ I?l 

!I.I !I.I !I.I 

aB'W (;Itl'Wn '1~.yj 1.:J '1'W GJI tl.:J ~ ~ 'W n '1 J'U J'~~ ';l~ t:-I ~ 'if'f) ~ ~ bU'f).:J ~'Wi:JaB'Wl?ltl'UVi ~n 2 
" 'IJ 

!I.I !I.I 

iUI?l'f)'W ~tl n'1J'~'Hb 'Un Pro'lJuction Batch LL~~nlJ'4'V1~1 ~'J.:JltJ.LU'fl.:J ~'W ~'lU~~L~hJ I?'I n1J' 

'j 

\ 


o , ~ 2/ 

o nlJ'IO:j'1LL'Wn Production Batch L'lJ'f)~(;l'W, 
~ ...,. 

Batch 6J!.:J:W 
!I.I 

...,. ... "'" cv. "'" 
J'1 tJ ~~ btl tJ ~ n 1 J'~ IO:j 1 J'ru'UJ ~-iI 'W 

1 : b~ 'fl n ~ tl (;l e.J ~ I?l Lti 'f) .:J IO:j 1 n 1. 'W LL t:-I 'W n 'l J' t:-I ~ I?l VI ~n IO:j ~ u J' ~ n 'f) U ~ 'J tJ ~ 'f) (;l e.J ~ (;I 
!I.I !I.I !I.I !I.I • 

VI~'1tJ~'f)(;l ~.:Jt!'W1'WaB'W(;l'f)'WU~.:J dJ'Wi'W(;l~'Wn1n~tln~'f)1?l t:-I~ (;lYi~'f).:J nlJ' 
!I.I

c!l ...,. w 
"ll'W~'l'Vt~~~'f)1?l 

2. LL,j~ n~~.:Jl'W~ij~nMru:::1?l1.:J nu tltl n LU'Wn~~titltJt~tJ1.~.:J1tJ~ihtl LLlJlJ I 
q q 'IJ 

!I.I 
o W w...,. ...,. cv ,2/ cv d I d.I 

n 1 VI'W ~ btJ 1J L~ J'1O:j, ~ LL ~ ~"ll 'W11?'1 Ll?'ltJ~ n 'Wtl ~ I?'I~ tJ n'W b J'tJ n n ~ ~tJtHJ 'W~ '1 

Production Batch 

'j 

\ 
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'j, 

.' ~ 

o n1~r.rl?l~1~'U'I1ULtJ'el'ltXU 
~ ~ I ~ 

iUL9I'eluudJ:'Wn1~~l?l~1 ~u Production Batch YieJ1'Wn1~~~1~ru1~1ni'WL9I'el'W 
." '" , 

n'el'W'VIU1l-l1vl1 n1~~l?l n ~~ ~1l-l;r'f) n1V1Ul?lYl ~'1~'W LYi'f)~ ~ L'J~11.'Un1 ~'VI1 r1111l'f)'U61J'e)'1~~u'U L~rJ. q 

I I i/ I 

f)'J1l-l ~'f) L~'e)'11.'Wn1~Liju LYi'flGJl'JtJ~ ~ L'J~1 ~ l?l ~,:nf)1'f)'1r.rn~ L~tJ.yh nl~r.r~ n~l-l Production Batch 
q 

~~l9l.nrusvl 
'j 
i ~ 

2. ~,)'Wl-ltl1JVll-l1tJl,b~::;~l?l11l1~1'1 nl~~~ 11l bU 1) 'I tX'W 


~1) l-l ~ tJ1 L ~1 ~ 'e) ~ 'e) ~ ~ ~ ') ~U'11 'W Lrl 'e) 'I f,l 'W~ 'I L U 'W ~ 'e) l-l ~ ~1~~1 n i'W L9I 'f) 'W n 1 ~ 

~ ~ ~ . ~ 

Yl1'11'W61J'f)'1 ~'J'Wn1 ~tJ~~~') ~ ~ ~~'e)l-l~ dj'f)'1 ~'W ;r'e)l-J~~1 ~'U'Il'W~I'V1fu nl~~~I~ru1l-l'f)UVll-JltJ 
~ ~ 

~ ~ 

i 'WL9I'f) 'Wn 1 ~vl,)'11 'W1.'W~ 'J 'W n 1 ~~'f)U'VIl-l 1 tI LL ~ ~~~ L9Il J'1'1 nl J'~ ~ L9I L tJ'f)'1 ~'WiJ 
~ ~ . I 

i'W~'f)'WVI ~n 3 i'WI?l'f)'W ~'f) n lJ'r11'W,) rub'J~1 b1-l-J LijU L~'J~ 
q 
~I LL~ ~~1 ~ 

q 
~61J'f)'1 Lb~~~ Production 

I 

2.1,. nlJ'r11'W'J rub') ~1 L1-l-l bij1J b~,)~ ~ LL~ ~ifl~ ~~'f)'1 LL~~ ~ Production 
'I 'I 

Batch 
~ . ~ I 

i'U~1)'WtlLu'Wnl ~~I'W'J ruViI L'J~11,1-~ b~1J L~,) ~ l?l 1,1,~~ifl ~ 1?l61J'e)'1 LL~~ ~ 
'j . q 'I 

~ , I I I I 

Production Batch 1.'Wi'W~tl'WLij1Jlh~n'f)1J LYi'f)nl'V1'W~1.~\u'Wn J''f)1J L'J~IYh~'f) L1-l-l bij1JtJJ'~n'f)1J 

bL~'J'Il'WiJt'f)nl~ L~~~J11tJ1.'Wb~l~ f)'J~Lij1J b~~~ 
· 


2.2: nl~~'f)1JVll-JltJLL~~r.rI?l~I~I'1~~l1lYl~LU1JtJJ'::;n'f)U 
· i'Wl'l'f)'W~ d:J'Wn 1 J'~~1 J'nJl ~'f)1J'VI~ltJ'II'W1.,xnuYil-l Liju'LI~::;n'f)1J~'1 bU'W 

i'W~'f)'W~ n'f) 1.'"Ln ~ LU'W~ ~ ~ilrusvl~ 1 L~~ ~tJ'f)'e) n~ 1 n ~ltJ n 1 ~~~ ~ 1. 'Wi'WI?l'f)U ~~ 1l-l1 J't:I LLU'I 
~ 

\II \II ~ 

'f)'f)nLiJ'W 2 i'W~'e)u'VI~n1 ~~ all'WI?l'f)'WnlJ'l-l'e)1JVll-JltJ'II'W LL~::;all'WL9I'f)'Wnl~tJf1JtJ~'111l1J'1'1~~L9I61J'f)'1 

• 
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" 2.3: n 1 J'~'f)lJVI~1t.1 LL~ ~4'(;\ 1n1J'1-:J ~~ InVll-l LUlJ:n'U~fJ'U 
iI'

'1 

"
• 

" , 
on'W~ 'fl 'W tlL11 'W n 1 ~~ 'OJ 1 J'rtJ1 ~ 'flUVll-I1 t1-:J 1 'WL~flU VI ~ bUU~'U~ ,)'W ~~ L11 U 

~t)'U~~ ~~GJlt)t.I~t1'U~'U't.m1~~~ InGJJ'fl..'lVl~ LUUUJ':;n'flUL~Lilu1tJ 1n1~ Lbc.J'U~ n 1V1'W~Lt)' i'WIn'fl'W~
q 

" .. 
~1~1J'f:l bLU-:J'fl'fl n LU'W 2 on~In'fl'WVI~n1 LGJl'WL~tJfJ flU n11~'flUVI~1t1 LL~:;4'c;) L911J'1..'l c.J~ I?lVi:l-l LU'J 

" " ".
u~:;n'flU fi'fl on'WL91'El'Wn1~~'flUVl~1t1..'l1'W LL~~i'WL91'fl'Wn1~U~UU~~ l?l1J'1~ ~~ l?lGJl'El..'lVl:l-l LUU:n'W~fJ'W 

. q 

'V 0 'lid "'" q GO .... , d'V '"'" "'" " " 
GJl'El~~'W1 LGJJ1 r1'fl L911J'1..'l ~~ l?lGJl'fl~'VI~ LtJUcsn'W~,)'WLU'El-:JL91'W LL~:;L91111..'l ~~ (WlJ'il..'l'VI~ 

Luuu~:;n'flud5'fl..'l~'W ~..'ldJ'W~~~~fi'Oj1ni'Wl?l'fl'Wn11y]1..'l1'WGJl'El~~h'Wn1~~'flUVI~1tJLL~:;4'~l?l111'l 

" . " " 1'Won'Wl?l'fl'Wf.l1 ~'Vl1'l1'WGJl'fl..'l~fJ'Wn11u~:;~fJ~ c.J ~;r'fl~~ dj'fl~ rX'Wi1i'Wl?l'fl'WVlin 2 
".; 

'U 

" 
i'W L91'fl'W fi'fl n11n 11L91 J''J'Oj ~ 'flU Lb~ 'Wn 1 ~ c.J ~ l?l Lb~:;n 1 J'U f1JU J'..'l..'ll'W J'1 tI~~L~ tJ ~ n 1 ~~'Oj1 J'rtJ1 i1 ~'lil 

q 

3.1.n1~L91J''JfiIl~'el1JLb~'Wn1J'~~l?l 
.~. .

",,, ,,, 

on'W1Jl'fl'WtJ'Oj :;U1 ~~i~ fiVll~'Oj1 non'WL91'fl'Wn 1 ~U f1JU~'l L911 J'1~ ~~ L91GJJ'fl..'lVl:w 


q 

" " , " " 
bUUUJ':;n'fllJ LU'fl'l ~'WLb~:;;rtJL91'fl'Wn1 J'ufuuJ''l L911J'1'l c.J~ l1lGJl'El'llil ~ buu:n'W~h'WbU'fl'l ~'W ~l'v'h n1 J' 

q 

L91J'')'Oj~'flUl~u')nU~1~uri'fl~VI~'lGJJ'fl'ln1J'C.j~L91 (Precedence Constraint) J':;VI~1~Y1~bUU~'W~fJ'W 
.. 

n1 J'U fuu J''l..'ll'W 
q 

"" "IV "'" 0 cv<f' IV "'" 

CIJJ'WL91'fl'W'W'Oj:;'U 1 ~ ~ ~ ~ fi'Oj 1 nGJl 'W~'fl'W n 1 J'L91 ~'J'Oj ~'flU Lb~ 'Wn 1 J'~ ~ ~ ~ 1 

~'Oj1~rtJ1 Ltl~ n1J''Vl1'l1'W~'J'l ~,)~1 b~'flufuuj'~ l?l1J'1'l n1J'~~L91~iJL~t1iJfiIl~~'lVl:W1tJ b~'fl~ ~~1'WfJ'W 
q q q 

I I I i,.I " 

Lij'fl;r'El~ ~Vi f1JfiIl1 n ~1 tJ'J1'l LLt.J'Wt.J~ l?lVl~n Vl1'fl ~1tJfJ1'l bLt.J'Wc.J~ 11l11l1~ ~1~'l~'fl ~1'W;r'W11l'fl'W
'U 

i'l 3 GJl'fl'ln1:;UfJ'Wn1J'fJ1'lLl~t.mlj't.J~L91j':;~UUlj~'l1'WLL~fJ fiIl:;1~t.J~~~fiL1j'WLb~'Wn1~t.J~l?l~J':;1.J 
~'lVi~~'Oj:;~'fl'lY]1 n1J't.J~ l?l ~.~ L91JlrtJ~ LL~:;n1V1'W~n n1J'l9l1~1~ LLl9l~:;VI~fiIl:;rX'fl'lv'i1n1 ~t.J~L91 L~t1 

" . 
~~~~fitJ'Oj:;f:ln~'lluu'ln~:;'JQ'Wilc;)LU 

'U 'j, 
4. ~1t1fJ1~Lb~'Wnlj'~1t1'l1'Wl'tXnlJ~t1n..'l1'W 

L~'fll~flJeiftl~~ Vl1'flt.J~~~filOnn~1tJfJ1'lLLt.J'Wt.J~L91J':;~lJU~~n1J'Lb~'J i'WL91'fl'W~ 
fiIl:;v'h n1J'fJ1'l LL~'Wn1J't.J~ ~L~tl nlV1'W~'ll'W1~rilJ~,rn'll'WtJn~..'l1'W Lc;)u~~ntl~:;L~tJ ~i'Wl?l'fl'W 

,. 

nl1vll'l1'W~1:Wl1t1 ~L~fiIl1 n Ll~'Wir'l n1:;LL~~'fl:W~ l?l1:W1U~ 
. 'U 'U 'U 

http:Won'Wl?l'fl'Wf.l1
http:GJlt)t.I~t1'U~'U't.m1
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~')'U~ 1 f)'f) n1~n'i.r'W(1lsjJ'f)~f:H~'f) n1 ~cW~1n1J1 bri'f) 1~fU~1~1-:l n1~~~ ~~::;~utl~u'1i 
n1~ru erto]f~::;UU~::;~'f)-:l tiTVI:.J(1l~1~::;cW~1~ru1Vl:w~~ ~1VI'Wri'f)'W bL~,)~-:l n1V1'W(1lGJI'U1 (1ll1(1l~~ I?l bL~::; 

~n1iru::;~'f)-:l~lt:.Jnl~~~1?l L~~b1j'W~'f):w~t'Wn1~tl~::;:w')~
I CU 

", 

n1~LLnU ClJVll~'f)-:l nl~nl~~~~ bl1cW-:ll'W nl ~,)1-:l;r'WI?l'f)'W~-:l~1U nl J'~~ I?l n1J'r.ollU-:l1'W1.,xVn!n-:l1'U 

~-:l~::;LL~(1l-:l ~~~~fidJ'WL,)~1t'Wn1J'tl~,jil-:l1'Wsn'f)-:l Lb!rl~::;-:l1'W~U1:Wl~~1~ru1 L(1lUiJt)'I?l Qtl~::;~-:l r1 

L~'f)tmo]fL,)~1t'UnlJ'~~l?ltJ'f)tJ ;-:l~11?l'f)U~1~:W~1:W1J'bl~utlJ'::;n'Wl~~1LU'U~11?l'f)'lJ~~~~
q 

", 

nlJ'r.ollU,n'Ul~~,rn-:ll'W ~1 n,r'W~::;uu.yhnl ~U~::;:W'J~ ~~ Lb~ (1l-:l ~~~~fiLu'WL'J~11kmlJ'tlD~-:l1'U 
I 


I c::i 0 """ 


~'f)-:lLLI?l~::;-:l1'W'Vl'U1:W1~~1~rul 

~'J'W~ 4 f)'f) bri'f)Vh rnJ'~~1~ru1 rlJ'U'Vl 
q 
n-:ll'Wl'WVl:W ti~1:W1J'bl'f)'f) n b'f) n~lJ'l?llJ'l-:l n1~r.ol1U 

-:l1'W1.m'WLL!rl~::;Vi:wl~ LL~::;bd~~~1J'rul'Vln-:l1'W1'W Lot ~~I?l n~1:W1J'bl~J'Urj'WtI(1l-:l1'W~'fl-:lLL!rl~::; Lot 
• q q.. 
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• 


L~'tln Production balch 

-t.J~P1l1(U'r1tdr -ZULLDD'tl::h 

-41U')luvhh -rhl.lut'ln1rt.J~~ 

-li}J1~ut.Jft[;l 

'IIUIt'llTIf\LL~::41u')u,rrn~rXtHt.J~rnvT~ Production batch 
y 

I 

~n1'tru:;?lltJn1rt.Jft[;l 
y 

I 
~lt1LLDDL~hm1ll~"'lrru')1mJ .. 


:. ttJ~ 11 n11nrn,,'W(?]o}J'f)~~L~'em1J~r.nJru1 
oj 

~ 

1 . l~f'lJ~~~~[;l1~1":1n1~t:.J~[;l~~~1Jtl~tmn1~ (Operation schedule) 

[;l1~1~n1~t:.J~[;l~~~1Jtl~iWin1~ (Operation schedule) ~~Jj 
!J 


~ cv ~ 


~1t.J~::L~t.J!?1 !?1~'U 

• t~N~1''W~e.J~[;l ~~ t~~~~1'W~~'e)~t:.J~[;lt:.J~[;lnru~~1~f1J:W'e)1JVI~1tJ 

• 
1 ,I 

"" cv cr~ "" dI "'" .::. cv cr~ 2-- "'" 

t:.J~[;lJlru6fl'Ylt:.J~(?I fl~ ~tJ!?1I1JJ'e)~t:.J~(?IJlru&yJ'Vl[;l'e)~t:.J~[;l 


• ~fJ'U~1'W~ t:.J~ (?I ~'e) ~fJtJ~1'U~~tJJl1t.J1lJt~~~1'U~ ~~~e.J~ [;It:.J~ (?Inrusrf[;l1:W~ ihVl'U!?1 
'IJ 

1 !J 1 !J 

t!?1tJLb1J~~~nL1j'U 2 ~'JtJ~1'W f;)~ ~'JtJ~1lJYle.J~(?I~lJ~'JtJ ;~tl~::n~1J~htJ ~lJ~'J'UtJn 
!J iI 

~'U~'JtJLLenlJ ~'U~'J'U~11J L1j'W~'U bL~::~fJ'U~1'Utl~~n~1J 
1 1 iI 

• l'la.JYle.J~(?l fi1!1 YliJYl~UJl1t11lJlIJJ~~LLt9i~~~fJtJ~1tJ L"J1tJ 1tJ~f)lJ~1'UL~1J~'Utln tJ~~n~1J 
I' 'IJ 

'j, 
I 
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" 
~'W~'J'W ~ LL~~GJJ.'Wlv)6JJ'f1~~~r;l.nru6J'l 

• nI'VI'WV)nl~~~(;] ~'f1 tj'W~ LL~~ orl'J~L'J~lt'Wn'W~~(;](~lJ~~1?l - ~~(;]L~~~) L'J~I~(?1~~ 
I 

.dI CV I 

bfl~ll~~nJ' GJJ'f)-\lLL(;]~~ Production batch 
I I 

o .::Ii; "".dI 0 .::11/ "" I 

• ~1'W'J'W'Vl(;]ll-:l~~!'l fl'fl ~1'W'J'W'Vl!'l'f1-:1~~I?lIlJJ'f1-:1Lb(;]~~ Production batch 

• ~1~Unl~~~r;lOJl'fl-:l Production batch ~'f1 ~1~U Production batch ~~'fl-:l~~!'l1'W 

I "" "" ..dI" .::I I dft I 1/ ~ 1/
• GjJ'fllJ~ Lot ~~!'l'fl'fl GjJ'fllJ~'VlU'f1n'n Lot 'Wu~~nllU(?1'JtJ Production batch 'f1::;b~UI-:1 

~ \ ~ 

!.dI d "" 
1.2 L~'f1n PRODUCTION BATCH V1~::;~~I~rul 

I 

. " 
n I~YiI~I'W6JJ1l-:l~::;uuu't.nil'Wnl~1~~ltJ~ ~L~tJ (?16jJ1l-:l;J1llJ ~'VlI-:1 nl~~~ (;]

'IJ 

~'f) nl~nTVI'W(?1-:11'W LL~~n'1inlV1'W(?1L~hLLvrW-:lnl~J-:lvil-:11'W1,Xnu'Vftrn-:l'1'W 1~nuI?11~'1-:1n'1~~~(;] 

~::;~uulju~ n'1~(Operation , schedule) ~-:I nl~l~ ~ltJ~~L~tJ~~::;.yh L~tJ-:I f'lf-:l~::; Production 

I " " 

Batch VI~'f) n~lJ Production Batch -vlihuLLUU L~tJ'J n'WL'Vl'lU'W ~-:lt!'Wnln~'f) n~~'1 ~ru'1~-:I 
q 'IJ 

~llJl~'H~'E)n:y]~::; Production Batch 'lA11l Vln Production Batch ~'f)tJ1'W Lot L~tJ'Jn'WlJl 
q ~ 

" Ic:::., I .::I dl/ 0 .dI dd "" .dI 

en'W~ 'J'W VI~ltJ'Vl ~ ~-:I (;]'E)-:I'Yl1 n '1 ~L~'f1 n'Vl ~'Vl~ ::;~~'1 ~rul ~'f)UVl ~ 1 tJ-:ll 'Wbb~ ::;b~ll n Production 

Batch ~~::;cW~l~rul!?1'f)lu ,. 

b1'f)·tJ1GJJl'Wn'1~rhVl'W~ ~'f) ~~~'E)-:I bi~cW~lJ'rul~1 n:y]~~'WbUU~'J'Wri1l'W 
b~'f)~~1 J'rulV1~~'W~'J'WflJ''lJ;iyJ nVlaJ LL~'J~~ ~1~ '1J'tl bilJ~~1 J'rulV1lJ buu1JJ'::;n'f)ul~ bti'f)-:I~1 n ~'f)-:I

\" 
" I I 

ill b'J ~ '1 ~~ I?l L~ ~~6jJ'f1-:1V1lJ buu:n'W~'J'WVI ~ ~ I?l b~~~VI~-:I ~ 
q 
~lJl n '1V1'W~ b'J ~'1 L~lJ ~~ i?lGJJ'f)-:lVllJ LUU 

I " 

~~~~fi~lnnlJ'L~1ln Production Batch V1~::;~~I~ruIU'W .yht~'VlJ''1U 
I I " 

if'f)lJ~6jJ'f)-:I ~~ (;].nru6flVl LJ'I~~!S~cW~lJ'rul L(?1tJihltJ~~b~tl ~GJJ'f)-:I i'WI?l'f)'Wnl~~~ i?l L'J~llJl (;]J'~'1'W
~ ~ 

I " 

f11vln1'1~ bfl1'f1-:1{nJ'1'WLbI;l~ ::;i'Wi?l'f1'Wnl~vil-:11'W 

1.3 nlV1'W~IIJJ'WI~l1~ (Bundle size) 


GJl'W'1 £9)~~ VllJ'1tJ ~-:I ~1'W'J'W~'J1'Wn'1~~ ~ I?l!?l'f) f'lf-:l ri'el'W~~::;~-:]-:I'1'W!?I'f) ltJ 


" I "1'Wi'W(;]'f)'W!?I'f)tu 6]\l~I'W'J'Wr;l'Jtl~::;tl nl1~'e)tJlul1~~~ ~ L~tJ'J nu eno]f~::;UU~llJlJ'tl L~1l n~finl~ 
'IJ 'IJ 'IJ 

" nTvl'W£9)GJJ'WIV)~£9)l~ 2 ~fi ~-:ltl 

1.3.1 nlV1'W(?11~6jJ'W'1 (?1l1(?1 Lvii nUf'l'JllJ~llJl~tl1'Wnl~~~ 1?l1lJJ'fl-:l 

n~::;U'J'WnlnuutJ~~n'e)u ~-:I Lil'WnJ'~U'J'WnlJ'~1~b'J~'1lJl n~~ V) btl'WVI~n 1 'Wn'1J'~I'W'J ru 
. ' q 

'j, 
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.. 
'j, 

, 

L~tJ:i'~1Ju~~iji';lLl-J-3n1:i','~h-31'WL~b~t)n L'll'W 1 i';lL),I-3, 30 'W1Vl LiJ'W~'W ronnt!'W:i'~1J1J~~ ,. . ~ 

fl1'W';l ruGJI1J1 I?lGJIt)-3lTl?l':] 1'WL~ Ll?ltJ bPl~t)-3~1'Wf)'t.H~1f)1'WlTI?l bL~~~1'W';l'WlTl?l~~i1I?l~h(1l1l-Jll 
. ~ ~ 

f)t) rhr1TV1PltltJlJ),I1nn~1L'Vhn1J 5 UI?l~'W rhr11'Wt)tJn~1 5 i11?l~'1 ~'1u\~-31'W1'WlTl?l 

~I?lYf1u~~iJn:i'ru~~}'Wf)'WL'Wirl?l'l1'Wh,ib'VhnulT~'11'W~'W 1 ~1®~tJn~1lTl?lbPl'l1 
o ~ 

~),IlJ~~1'WL'Wn1:i'~1'Wf)ru ~t) ~1tJn1:i't:.J~(1l~1-3'V1ni'W(1l®'W 9'1Yl1 
~ q 

~ 

L~l 'W n 1 :i' (;,J ~ 19l '11 'W ~') bb:i' n ~ ~ ~® '11 ~ bf) ~ 1 L 'VI 1 ntI b';l ~ 1 :i' ';ll-J 'VI n i'W 19l t) 'W Lb ~ ~9.:] LnI?l 
'I 

n:i'~tlf)'Wn1:i'e.J~ 19lLLtlUI?i'fl L ti'el'll 'W~';l~~'el'l 

1.3.2 ~1.~:i'~utlYhn1:i'L~~';lL~6JJ6JJ'W1~iI~1~\'f)'1
'IJ 

, ~ ~ 

L(7)tJ~f) L~GJlYlrh~'W(7)~'f)'1 dJ'Wrh~1'W'J'WL~~1 L'Vhir'W ~1 nt!'W:i'~tlu 

~~~1'W,) ru~1'W')'WirCi1':]1'W\~ L~tJ LPl'l1GJ1'e)'1~TW')'W~f) \ 'W~(7) bL~~~1'W')'Wl1(7)~~i1~ r11 (1l1),1~
oj , ~ ~ 

~'e) rhf)1'V1PltlUlJ),If)nn~1L'Vhnu 5 i1(?1~'W ,hr11'W'e)tJn~1 5 i11?l~'1 ~'1t!'W'I1'Wl'Wl1~ 

~~.yhu~~iJn:i'ru~~~'W'J'WL'Wir~'11'Wl~b'Vhnuir~'11'W~'W 1 ~1'e)~tJn~1ir~b~'M 
., 

• 
~ ~ I ~ 

~'W~,)'Wl~~'W~U'l bL~'JGJI'W1 (?1ir~tl~ ~1~'Wn1:i'~~1:i'ru1~1tJ'I1'Wl~'V'it!n':]1'Wl'W~,)'W'I1'WLUti 

~'W~,)'W~'W 1 bb~~buulJ:i'~nt)u~htJLGJl'Wn'W 
1.4 n1V1'W(?1~n'Mru~~1tJn1:i'(;,J~19l 


~1 nn1:i'~n'M1~n'Mru~GJI'e)':]~1tJn1:i'~~ (1l ,rniJ n1:i'{(?1f)1'1 2 ~nMru~ 


DDDDDD 
:; I liii:,"~"U.1U I 
, 

2,~1tJn1:i'e.J~19l LVlJU 2 LLClf)e.J~(1l 

DDDDD 
I t~:;LPl~tltJ~1tJ I 

DDDDD 

'j, 
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'j, 
c ct 4"'" I 

1.5.L~'eln'Jfinl~~ltJ\I,)'U 
: ~ ~ 

~~1J1JiJ1~L~'i)n 2 ~fifii'i) nl~-w~I~ru')~f\lt1~~LtI'Wn,)~-W~I~n,nlV1~on'i)\I 

nl~~ltNI'W ~\I'i)I~~~iJU~r.ttJUI'lU~~nl~~l~L~'fJ L~:J.J L6Ji'W on'WI~,r~LU~tJ'W VfUn'lIULtJ~t1'WfOI'W 
LtlU~U Vl1Tl~finl~L~'i)nnl~~ltJ'lIU~ln Production batch ~'WLL1J1J fii'i) Production batch 

" " "" . 
~t1LLUlJ L~t1'J rl'WYl LfOItI~~I~ruI1'WVl:J.Jt1~~bl nu'WVi n 1 rj U~ ~L~I~I:J.J1 ~bl ~'l nl~~1t1\11Ul'WfOIf'lir'W~1 
~ ~ 

l~vnJl~ t~t1~~liajf'i):J.J~r11in~~~1~f1Jnl~uf1JtI~\lLL~'JAI'W'JruVllL'J~Ic.J~I1IL~~~
~ • q 

I 

1.6 nlV1'W~~t!n\lI'WVlL6ih-w~I~rul 

I ," 

~IU'Ju~,:rn\lI'UYll~'Wnl~~~1 ~rwlr.r~t9l1~1\1 nl ~c.J~ t9l VII n~1J~,) ru 1''WVl~~')~rul~ltJ'l,)'W,:r'W 

'Vl~IU~11urjuc.J ~ 19l'V~,:rn'lluLt~'lVltJ
q 
~\lI'W~~~'i)'l ~'l~,:rn~I'U~ ') n~h'Wn~l~ L;JI:lJldJl'JtI bU1J L~'i)1tX 

c.J~ [9J l~'Vl'W[9Jl:J.J nlV1'W~ LLl7iVlt;) n~~.nlV1u~1tX~I'W'J'W'Wt!n~I'WU'i)tJ n~I~lu'J'W~irn'lI'W~laiil'Wnl~, 
~~I~rulr.r~ [9Jl~I'l nl~c.J~ [9J ~~1JU~~bL~'l b~Tl'W~1 nl~c.J~ [9J'i)I~~~l~vi'W[9JI:lJ L'J~I~nlV1'W~cX'i)~ nl~ 

L~Tln~irn'lI'W~1 n~'J'Wn~l~ L~:J.JVl1Tll~ Vl1Tll'Wn~ru.~ij nl~b~:J.J'Wirn'lI'Wl'WYl:lJ~~iJ nl~LL~'l~1 

~~n'l')'W~')nn~l~irn\lI'W~1ft'Wnl~~~I~rulr.r~[9Jl~I'l~'l~~vhltXL'J~Ic.J~l?liJLLU'JtU:J.J~~~'W 

. 1.~'tllJft~~1:J'::1l'tl'lY'l\rn'llU1unlrtl5~ 
)J'tlUl.n.ntl'll'4LM'Yflrn,nW 

\I1ULL~ft::iUVltlW 

Yl~urhViUn'>l11.Jfl1.Jl'L11.J~'1'>l11.J 

11.JtH11\l'>l11.Jl'L11.J tr1'lm'l'l'l'1lYhh 

t 

• 


ifY.l).JmYl'tln1rn"'l'1HU'1 
~ ... 

I 
f1.J(;]Y.l1.J11.J~~lIitli::flcnunw 

.... ; 

" 'll'liUVl'tlUfN'Jtl~It1n1rt.J~Vl 

" I, 
i1.J(;]Y.l1.J11.J~~(;\~::~mU'>l11.J~Y.l-3 

lJD~~I1i'1Ll'LIti'>l1'L1~u1.Jfl1tJn1~eJ~j;] 

... 
1. if'tllJ~iulfl'tlU~lrc.J~Vl 

- L'lftlll'tl'l LL(;jft~iul'l'tlU 

- ftl~urltlU-Vl~'1LUnlrc.J~Vl 

2.ii'tllJ~41U,)UYfWn'llU1uVi)J~~"ilm.n 

1. ~1~uri'tlU-Vli'l1un1rt.J~Vl 

2. LLt.Jutr'l~lUnl1c.J~Vl 
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• II 

2.1."{~itJ~'fl'WLth.H~Hl1il\lTW 

L1jiVl~ltJ ~tl L~L'J~ltJlJ,r~\lllJ~'J~GjJtl\l LLl'l~~~rnil'lllJ51 rhl.n~L~tJ\l 

fltJLL~~~tl'l51L'J~ltJ~iWi'lI~?'J~iJtltl 

L~rel~lGjJ1.'Wnl~rcr~n~:wi'WLPltl'W ~tl ~~cW~l5'rul~'J:wi'WLPltl'Wt911~~I~'lJnl~ 
Vll\lI'W ~1'W'J'Wi'Wt91'fl'Wnl~~~ t9l ~'fl\l:Wl n n~IV11rel LVI1 fllJroll'W'J'W'WUn'lI'W LL~~'V1 ni'Wt91tl'Wnl~t.J~ ~ 

, q 

~'fl\l~nrcr~L~I~tllU'lI'W ~tl:W~~~'fl'l'Ail'Wnl~cW~l~rul 1. ~'fl~~i'Wt91'fl'Wnl~t.J~LPlt.J~LPlJirusyf 
. ~ ~ 

iI' I I i.I 

2. ;r'fl~~L'J~lan'fl'lLLl'l~~iTlJ(;ltl'W 3. ~'fl~~Lr11Tl\l{n~Yl1.sn'WLLl'l~:;i'Wt91'f)'W 4. ~'fl~~~TW'J'W'WUfl\l1'W 

L'WYl:W~~~I5'rul 5. ~rel~~L'J~I~lnLPI1~1\lf11~t.J~(;l 6. roll'W'J'W~~\l1'W
'lJ • 

II II 

n15'{~on'W~Tl'WdJ'W~tllu\l1'Wmfin1~~'l~'flltJil 

1. ~1'W'Jrur11~rel'IJL'J~1C-1~LPI (Cycle time) 

2. ~1'W'Jrur11b'J~I~tlTl~f'IJ1~ (Takt time,Tk) 

3 . :'; ~1'W'JruGJl'J'lL'J~I~tJtl~f'IJ1~ (Acceptable time,At) b~'f)1~dJ'W 
II 

• :'5Jl'J\l L'J~1LlJn1~{~onlJt91'f)'WbUlJ~ tl11J'Il'W 

4. :i LL'U'l.L'J ~15JJrel'li'WLPlrel'W1.~L'J~IUrelti n~I5''fl'IJL'J ~1 C-I~ LPI L~rel bu'Wn15' 
~ 

•Ll?i~tJ:wi'WLPI'f)'Wri'f)'W~~~5''J~fl~:wi'WLPlrel'WbU'W~tll1J'l1'W
.' q 

5. roiltJ'lI'W1~'Wun'lI'W~r1T\~"flM~L'U~tJ ~1~~rirel'W LtiTl'l~1 n'Wun\lI'W~ 
q 

;.51 r11vl flM:; t~tJ L't),~U ~1 ~~LU'W~ ~re)rel'WGjJrel\l~ltJ fll5't.J~lPl 
, . q 

II II' 

6. ~'J ~on'WLPlrel'Wbrl'W~ tlTW'l 1 'W~ 1 n on'Wl?lrel'WYliJ b'J ~ lU'fl tJ n':i 1 ~'fl1J b'J ~ 1 
II II II 

t:J ~ t9l LL~'J ~ 'lVl 1 fll ~~'J ~i'WLPlTl'W LVI ~1U'WLU 'Wfl~ :wilJt91rellJ L1-tJ n ~ 1 
q 

. ~tl1U'lI'W 1.mfl~L~~Nn'lJ~'f)'lJL'J~1C-1~t91~1fl~~~
'. q 

II 

2.2 fll~'J1\lon'W~rellJ~'1lJlJ~lt1n1~t.J~ t9l 
II II II 

fll5''Jl'lon'WLPlrel'Wu'W~ ::;'J1'lon'Wt91tl'Wt911~ ~1 ~'J n1~C-I ~ t9l Ll?ltJ'W tJ 1tJ1:w1,x 
, i-' it I , 

fl1~~'l'lI'W~1:W1~tl Lr1~'fl'WltJ~I'WVlihii(j-'f) ~1'W~1'l bYI1U'W ~\l,r'W~'l G-:WcW~1~rul~1 n~ tllU'l1'WVl 
" 'i.I I I 

iT'Wt91tl'WLL~fltJ ~:;rol1 'fltJl~111t911:W ~1 ~lJ LL~ ~ L~'fl51 i'Wt91'fl 'WVlllJ1.~Lr11tl'lrcr n ~~ ~~ tJ 1 tJ 1:W 9'~1.,x 
~ .', 

" i.I I I • I 

i'Wt91tl'W~'l fl~I'J1.fl~~{fl5'an'f1'..:Ji'Wt91'fl'WYl'flUf,l ~ fl'W L~Tl LU'Wfl1 ~~ ~ fll nr1~Tl'WYlGjJ'fl\l'WUfl'lI'W
. 'lJ 

I , ,

ft21 odI ~ II IV odI.::j II .::j

LU'1V1:WltJ r1'fl ~'~'W'Wfl'l1'WLr1~'fl'W'Vl'WreltJ'Vl~ I?l 
, q 

L~'fl\J1GjJ1.'Wn1~{~i'Wt91'fl'WlJ'W~1tJ n1~t.J~ t9l ~'fl fl1Hrl~'fl'WGjJ'fl'l\lI'W~rel'l 

LtJ'WltJt911:Wfl~~'IJ'J'Wn1~t.J~lPl; ~rel~~~rJl'fl'lL~'Wfll~cW~l~ru1 1. ~'fl~~~I~'lJfl15't:J~t91 2. ~flMru~ 
\ 'lJ ~ 

t.J ~ ~'Wfi ~'fl 'V1 ~1'IJ5'rellJ L'J ~ 15JJrel'l bLl'l~ ~~ tl11J'l 1'W (L'J ~ltJ~,r~\lI'WLL~:; 

b'J~11.'Wfllnr1~rel'WGjJrel\l'WUfl'lI'W) 
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!V 

n1~~~1~ru1rol1t1~1'W ~~~~hu~i1~in'rt~GjJ'eN'W,rn~1'Wt'W~1'Wi~VI~.J~GjJ'f)~ 

LL~~ ~~ rnU~1'W (j~ ~'JtI fhJ'J ruVl1 r11 L'J ~1tlniWi~1'WGjJ'f)~ LL~~~~ rI1U'ITWan'f)~'W,rn~1'Wt'WYl~'VJ n 

fi1'W~1 n~~ r11'Vln'rt~LL(;l n ~1~n'WLuLL~~~i'W(?l'f)'Wn1~t:.J~ (?l L~'f)~~1~ru1~1~1t1'11'Wl~'Wun'l1'W 
~'f)1tl 

Li11~~1t1~'f) 1,x~L'J~1eJ~(;lL~~~(Completion time) -W'f)t1~~~ ~'W~!l 

~'f)1JLfJ~1an'f)~LL~~~~rnU'I1U~'f)~Ln~L~t1~nULL~~~!l~dj'WL'J~1-W'e)U~~~Lvh~Lij'W1tl1~. q 

L~!l'W1anl'Wn1~~'f)1JVI~1t1~1'W ~!l ~1tJ'I1'Wlt.\''W,rn~Tw 1 fl'W ~!l 1 ~rl1u 

~1'W ;r!l~~~~!l~1f'l'Wn1~~~1~ru1 1. ;r'f)~~'Vln~~·an'f)'1'W,rn~1ul'WYi~~1'W 2. ~'f)~~L'J~1n1~
CIJ CIJ CIJ 

, , !V 
dI.::I cv ~. <V .c:::j ~ cv..., "'" 

Lr1~rel'W'Vlanrel'l'W'Wn~1'W 3 . GjJ!ll.J~n1~~~~C11'W'I1'W 4. an'f)l.J~n1J'~~~'W(;lrel'W~'1~1tJn1J't:.J~(;l
CIJ CIJ 

t:.J~~'W If ~rel 'VlJ'11J~!lU L'J~11'Wn1~eJ~ (?lGjJ'f)~ LL~~ ~~C11U'l1'W bL~~~(;lJ'1 

n1~1~tl~~LtJ.snll"6JJ'fl~'W,rn'l1'W i'W(?l'e)'WL'Wn1J'~~1 J'ru1~1tJ~1'W~.;J~ 

1, ~1'W') ru~h J''f)U L'J ~1 t:.J ~ (?l~rel'l 'W irn'l 1 'WL'WW;l ~~~ C11 U~1'W• 

2 . :' ,,f?lJ',)~~relU~1'Vlq n~'I1U'I1'W~1l.J1 J'C1~1tJ~1'W1,x'Wirn'l1'W1~ 

3. ."\~rel new un'11 'Wtl J'~~1 ~ C11 U~1'W 

4. :~ tlfUUJ'~~~~~J'~VI~1~~C11U~1'W 
, q q 

, , 
3. n1~,J~'JLtl~tJ'Wri)if~r.rtJ 

I ' !V 

L~relJ'~'U'Uvl:l n1~tlJ'~~'J~ t:.J~V11~1(;l'f)U L;j'f)~ ~'WLL~'J Vl1n ~"HfJ'~'U'J1lJ'W'f)1~1'W 
CIJ 

, !V , 

n1 ~tl~'U Ltl ·~tJ 'Wif~~tI n 1 J'~ 1 tJ.;J 1 'Wl,x'WUn~1'W~ 1 n fi1 (?l'f)U b;j'e)~ ~'WYi J'~'U1J 

tlJ'~l.J,)~ t:.J~1~ L~tJ n1J'~1tJi'W(?l'f)'W1U~ C1TW'I1'W 'Vi~'f) n1~~ ~1J'W,rn~1'WuJ'~~1~ C111l-:)1'W Vl1'f)~~ 

LtI'W n 1 J'tl ~1J btl ~ tJ 'W~1 LL VlU.;J n 1 J''J 1-:) i 'W (;l'f)'W 1J'W~ tl1 U'I1'W ~.;J J'~uu~ ~ LL~ ~'1 ;r'f)~ ~ ~1 tJ n 1 J'~ 
CIJ 

~1l.J1J'tltl~1J Ltl~ tJ'W1~'W ~rell.J~'f)~1'Wn1 J'tlfu Ltl~ tJ'W;r'fl~~
• CIJ 

2 . UJ'~lJ,)~t:.J~ 


J'~1J1J~ ~Yi i'n1 J'f11'W'J ru 'VI 1 L'J ~1 eJ~ (;l L~~~1~ej'LifJ'~'U'UYi~1J'ru1 fl11l-1~'e)1~

• CIJ 

nJ'~'U'J'Wn111JJ!l.;JJ'~1J1Jtl~~n~iJ~'Jt.J 2 nJ'~1J'J'Wn1~ ~'f) 1.tlJ'~~'J~t:.J~Vl1~'e)1Jb'J~111JJ'f)'1LL~~~~C11U
\ 

http:n~'I1U'I1'W~1l.J1
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I 

4. ~~tJt.J~n1~tOhu-:l1'U1~~,rn-:llt.! LL~:;'el'eln~I~1-:ln1~~1U-:lTW
q . 

, ~ 

Lij'el.yjlnl~~~1~r:wlrl~1J'Vln Production batch 1'Wnl~~fJ'Wn1nU1J:nt.!~fJ'U~-:l 
q 

• 
~ ~ ~t ~ ~ , 

~'W~fJ'W'Vln:n'Ut.J~ ~ L~~~ ,rU~'fJ LfJ~1~1~ ~GjI'fl-:l nl~LUiJ:n'W~fJ'WGjI'fl-:l t.J~ ~.nr:wsy],r'W ~-:lVl~n n1~1 'Wq q 

:, 
~ ~ 

nl~~~I~r:wI~ltJ-:l1'W'l~~trn-:l l'Wl'W~fJ'WLu1Jth:;n!l1J,r'W~~ 1~r:w1 L~'WL~tJfJ flU nlnUiJ:n'U~TW 
I '" ':,., g" 

Lb~:;Lij'r)n1~t.J~[?]rl~u'Vi-:l Lot ·hl~t.J~~LL~fJ,r'W ~:;iJ1J~:;~~tlLfJ~nil(;)~I'WGjI'fl~ Lot eJ~~,r'W 1 ~~bfJ~1 
f q 

. It" 

iJ~~I'WGjI'fl~ Lot f)'el Production batch YliJ LfJ~ll'Wnl~bU1Jtl~:;n'fl1J L~~~~IV1~ ~ ~1 n,r'W~~
: q 

LmtJiJLVltJ1Jn1JbfJ~I~ln~l~i'InI~t.J~~ ~1~ Lot c.J~~lV1'W~I~ln~I[?]I~I~nl~t.J~~ 

5. ~fJ'Wnlhn1JLL~:;~~ ~1:JJoil'r):JJ~nlJ't.J~ [?l- ~ 

• 


2. ~'J'W6Jl'El~:f,JI~'El'ElnbLiJiJe11f~bL'Jf (Hardware) tl:i':;n'fliJ~'JtJ'f.ltlnn-ui?l1~1~1~ 

1'WnlJ'LnU;r'fl:JJ~ .yjIVI'UI~L~~:JJttJ~aif!ll-J~ LL~~nl:i'Lb~~~eJ~l'Wuri &j'Hf~I'W
'\I '\I '\I .­

'i co i/

5.1 ~nl~!l'flnLbiJiJ:i':;1J1JbniJ6Jl'fl:JJ~
'\I 

I 

;r'fl~ ~~lan'Wt:i'~~I'Wn:i'ru~ n't1'liJ~1 'W'J 'Wl-J 1 n~~ ~'fl~YiInlJ'r.t~VI:JJfJ ~'VIlJ 
~ '\I 

i.I g,... I iI I 

6Jl 'fl ~ ail'r) :JJ ~1,x b U 'W J':; b 11 tJ U~ t'fl :JJ 'Vi~ ri 1 VI 'W ~ :i' 'IX~ 6Jl It) ~ oil 'fll-J ~ b'VI ~ 111'W b.w It) tJ J':; 'VI tT~ bij It) Vl L'W 
'\I '\I 

'VIt.hu rlfJl:JJ~I, ~ rnbfJ~n1tinl~~~ail!l:JJ~,
. '\I 

~ ~ bfJ~1L'Wn l:i'il'fl'Wail'fl:JJ~ bL~:;~ ~ n l~u'El'Woil'fl:JJ~~ 
'\I '\I 

~ 

~ rn~~1 f?1, ~:;~fJ n ~It)nl~~tJn;rlt)~~:JJll~~I'W t~tJihltJ~:;b~tJ ~GjI'fl~ifJail'fl ~~ i?l'flltJil 

2. bL'WfJ'VlI-:lL'Wnl~'fl!ln LL1J1J~iX~:JJI[?]~~I'U n1:i''El'ElnbLUU~iX~ L~'El 
.AS 

~ I ~ , 

LU'W~fJ Lb'Vl'W~'El-:lail'fl~~ L'VIti 1'\!'Wb.w'fltlJ'~VltT~ bijlt)y)L'WVlti'JtJ rl'JIl-J~ I, ~ (;) LfJ ~11'Wnl~~-:l 

;r'fll-J~-il'r)'W;r'fl:JJ~, ~~ nl:i'U'fl'Wojflt)).J~~'ej ~~~1 (;) t(;)tJ~:i'tlUiJiJ~'fl~J',x~~:;iJ rl'JI).JVI:JJltJ~
'\I '\I '\I '\I 

~1:JJlnll~'Wnl~~~~I:JJ nl~t.J~ [?lJlltJL'WtJ'-:l~I'Wl~ :i'tJbL1JiJ~'fl~J'i~~~LbU~'El!l n LU'W~'J'W 
'\I 

r.. I iI 

i?l1-:l1[?]I:JJLLi?l0~-:llii~~!?l'J'flt.h-:l L~U ~tr~ Order 000101 02 ~~iJ~ltJ~~b~tJrn~~l1l'flltJil 
c 
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I . I I r 'i.I 

~~nV) 1 b'lJ'W~'d~mj'~~~~UYl:WI6Jjtl~V'(h~'1~tl o=fQnn~nr!h S= 
q 	 'lJ 

!V 

nlH~I:WI6Jjtl'l order 

'j 

\ 

• 	 ~'l,r'W9'11~-Wl~~UU~nU~tl:W~l~UU~(?1t'WiJ~ (Automatic data capture system
'lJ 

(ADCS)) :Wl1~~~tl~'dtH~niJ blJ~1 J'~UU~111:Wl1~'W'Il'W~01f) J'~UU Radio frequency 

identification (RFI D) b~f)~~1 n 

• 	 'ell'W~tl:w~1J)f)th'l~'d(?)b~'dt~tJ1:W~tl~iJnlJ'~:wer~ tag n'lJ bfOl~tl~'elI'W 
'lJ 

• 	 'Tag ~1:Wl ~bI1J'W~n~f)~~ bb~~~I:Wl~bl-W1 n~1J:Wl1~vnJ1 rJl:w1 n~'1 

"100,000 V"l f~ b~:W l~nUif) (?1 ~ 1 VI n J'J':W lV"l1if)'lcJ'l 'tA:w~ iJ n 1 n JJ~ tJ'W 
. 	 q q., 

.~ bf{~tl~~I'W bl~~ tag 1'WbblYl~~~B-J~(?1bblYltlll~1f)'l'elI'Wll~~ tag f)~1'W 

\:WI (?1:r~I'Wl~tJ'd n'Wn~l:Wl:rbl1~~I'W:r'd:W n'W1rJlll,if~I~~:Wl~1 n ~B-J~ (?1~ 
~ 'lJ 

I' I Q/

(?11'ln'W 

4 . ~l'W'd'Vll~l'WnlnnuojJtl:W~~1 n~ltJnl:rB-J~(?1
'lJ 

'!V 

blB-J'Wn ~~ lbB-J'Wn~~u~'W~'d'W llB-J'Wn b~utl:r~nif)u ll~~lbB-J'Wn finishing ~'d'Wnl:r~~ (?1V1~n~~ 

if)tJ~nlniju~'W~'d'W bb~~nlnijuJJJ'~ntlut(?)tJ~ltJ nlJ'B-J~ (?1i] nl:r~~~ltJ nl:rB-J~ (?1 dJ'WJ'iJ 
'lJ 	 'lJ 

~'d1if) ~'l:riJ~ 15 
'lJ 

• 

... 
' j 

\ 
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Station 7 
Station 1 Station 3 Station 5 

• 
I ····...·· 

Station 2 Station 4 Station 6 

tll~ 1;4, ~1~nl~e-J~I?1"l1T)'lLLe-J'WnLijU"ll'tl'lh'Nl'WnnU~m~n 

I I 

w!.l "'>. "'" IV IV .:::I 

n1 :nnU6JJtllqJ~~1 n~1t1 n1~1!-J~ (;l~~L~~~1 n bLI!-J'Wn (;l~~~'1~1 n'Vl 
" 'V 'V 

~~:n'W~'J'ij6jJtl'lI!-J~(;l.tirwsyftltln~1Lb~'J~~f:l nU1~1 Lbtl n LtI'W~~'11'W 1'Wi'W(;ltl'Wn1~Lbtl nar~u 
'IJ 

'V " 

~~'1~ 1 n 11'W~~ '11 'W Yl'l Vll-J ~ ~ ~tl n ~'1 Loil 1 ~ n ~~U'J 'Wn 1 ~LfJ 1J 
'1.1 'IJ 


,., I 1.1 1 • 


:n'W~'J'W LL~ ~bijutl~~ntl1J~'1 bu'Wi'W(;ltl'W.y]~ ~~tl'liJ n1~Ln1Joiftll-J~~1n n1)'t:J~ (;l~1'1 L~tl~'1 
'IJ 

I "t I t I 

~1n~1tJn1~1!-J~(;l~~Yhn1~~~191'1brl~tl'l Terminal Reader RFID L~Y1t~~Lrl~tl'W.y]6Jltl'l'l1'W 

'V I 'V 

i'Wlwfl'Wn1),Ln1Joiftl~~1'WoifrelVl 5 dJ'Wi'W(;lrel'Wn1),bn1Joif!fll-J~1'W
.j 'IJ 'lJ 
,,, I 

n)'run 1)'t:J ~ (;l1lJ iJ rf'J 1lJ ~ ~Yi ~1 ~ Ltl ~~ 'W bu'Wltl (;l1l-J bLI!-J'W n1)'t:J ~ (;lV) 'J 1'1 blt:J'Wltj' u~l 'W 
• "I I 

~tl1'Wn1~nrn1),1!-J~ ~:~1-'1ti!fllJiJDtlJVl1 Ltl~~'Wtl£h'lVl~ n b~tJ'IL:WL~ 191'Jtlti1'1DtlJ~1.y] btl ~1'W 
IV 

~1tJn1)'1!-J~(;l L~'W n1:nU1J~'W'I1'W~~Yi~1~ ~!fI'IiJn1:nfJ1Jbbn (Rework) n1)'~~U~1bb~1l'l 
j " 

'V " • 

b'ilfhll~'W";jfin1:nn1JoiI'fIa.J~ojf1'1~'W'fI1~~~1JJ~1~1)'tl ~ ~(;l1a.J n1),1!-J~ (;lL~tlth'l LbYl~1'1 L'W 
'1.1 

'V 

n1),bbnD ru'VI1oif1'1 ~'W'Vl1'1 ~~t1~ ~V11 n1),LLtJ'I n)'ru6JJ'fI'ID ruVl1Yi~tl~Yl'l bL'W'J'Vl1'1 bLn16JJL'W 
~ • ClJ QI 

1J1'1i1ryVl1~~1~1r~LLnt5J]L~ 
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5.2·~ n1 ~'fyan LL'U'U~~'UlJ1.ti~fJti"jJ'fl~ ~l1f~ LLfJfVi1.fltin1nn'U;r'fl2-l~ 
~ ~ 

n1l'Ln'U;r'fllJ~~~~~1r1ru ~'f) 'f)tJn~ru~1.~'\.m1nn'U;r'tllJ~~~1.ti,rfJ;r'e)~
i" ~ .., q 'IJ 

LL~fJ'Vl1~ ~r.rUL~U1~~lJlJ RFID 2-111.~Lt/ti'f)un~ru1'Wn1l'LntJ;r'e)2-I~ LLr;iLd'f)LntJ;r'e)lJ~ LL~fJ~~~~~ij
~ . q ~ ~• 

n1l'U1;r'f)lJ~L~~1t!tilJ11h~~fJ~e.J~ LL~~LL~~~e.J~L~'e)1.~m.~~1ti~1lJ1l'n'Vl~1tJtl~~n1ti~n1~e.J~(;l
~ • 'IJ 

• ~1tifJ'W~1'WL~U ~1'f);r'e)~~r;il~1~L~U'Jir'f)~ntJn1~e.J~11l ~~t!'W'W'e)n~1n'fJUnl'ru RFID LL~'JU~~~'1ij 
I 0, I i-' I 

'fJun~nVe)'W1~1'e) hardware Vl~1l-J1J'nUl'~lJ'J~ e.J ~~'JlJtl~ n1n~'f)lJLU'I n'WGJjtl~'fJu n nUL ~~1t!'\.n~'e) 

t ~'Wn1J'~~ r;i~LL~ n LU~U'W;r'ill-J~ LL~~n1J'LL~~~ I!.J~1.1Xn'Um~~TW 
'IJ ~ 

t'Wn1J''Vl(?l~'f)lJ:i'~lJlJ~tLLU'l'fl'tlndJ'W 2 ~'J'W ~'f) 

• 1. n1l''VlI?l~'flU:i'~UlJ~UcP)ru~eJtlr.ru
I .,.. 

LL~ ~ cP)fJ 'IlJ ~ n ~'f)~GJj tl~ LL 'W'J ~ I?l LL~ ~ n 1 ~Yi 'I'I1'W1'W~ 'J 'W(?h~ 1 ~L~vi1 n'l J''f)'e) fHLUU l''JlJ tl'l cP) fJ 1lJ 

.d "" l.d d ;:J 'lI ~ I 'lI co 11 d 
Ldjj'f)l-JLtl~ nU:i'~tJutl'f)tl'f)'W1Yl mU'J~'e)'1Yl'l~lJ I?lJl'lul'WLLI1l~~~fJ'WGJj'e)'1:i'~uu1.~ L1J'W bU 1111 lJ 'Vl'f)'e) nLLUU 

t- t- . I t-

Lt) i'l 5 ~ fJ 'W ~~ LL 19i n J' ~ tJ I) 'W n 1 :i' f tJ ~ 1 ~'I ~ 'f) ~ 'W tl ~ n J' ~ tJ 'J 'W n 'I J' LnULL ~ ~~ I?l (;l1lJ ;r'f) lJ ~ 1. 'W 
'IJ 

~'IUn1l'1!.J~(;l 

L~'f)~lJ;r tl ~ I?l ~ ~ 1 ~1'Wn 'I:i' ~1 Ltl'W~ l'Wn1~", 1 n 1 J'LlfuuJ''1 LLnL ~ 1.1Xij r1'Jll-l tl n ~tl'l 
q 'lJ 

I t- I 

L~l-J1 ~~ lJ l-J1 n U'l~'W1.'W:i'~ ~u~tl~ ~ ~'1 ~ 'I n n 1 J'Yl l?l~tltJ r1'J 1~ ~J'U ClfJ 'W LL~ ~ r1'Jl~ n n ~'il'lGjJ'e)'1
'IJ 

LL'W'J ~ (?lLL~~nl:i''''"'11'Wl'W~'J'W!'l1'11Jl1U t 'W:i'~UU LL~'J ,r'Wr;i1?l1U~~U1J'~UtJ.n1U'Vl 1?l~'f)U n1:i'1.oD'I1'W 

ntJ LJ''1~1'W~fJ'e)U1'1 ~ f1 ru~ Wjr.r utoD L t/'WLL VI~~1.'W n1 :i'Ln U;rtl ~ ~ ~~ nl:i'Yl I?l ~ tltJ.n~ ~ Lu'W1u~ 
~ 'IJ 

• 
t­

~fin1J''V1 1?l~'f)tJ n1J'Vi1~ 1'WGJj'fl,:jJ'~iJiJ~I~IJ'ntlfiu1UL~~'1 ~tlLLlu 

t- I t­

~'1LLl9in:i'~U'J'Wnl:i'~lJ~1~'1~'fl ~'WC1,:jn:i'~tJ'J'Wn1nntJLL~~~(?l11l1i-J;r'f)lqJ~ 

3. n1V1UI?l'11'J'I L'J~ 'I~ ~'f),:jYi 1 n1:i'U:i'~lJ'J~ e.J~1.'WLLI?i~ ~l'~UtJ LI?lU1.~VI'\.bUGjJ'e)~ L'J~1 Lt/'W 

. I i/ I II I 

- J'~iJ'U~,r'U~'W'Wnl:i'~I?l~'W1.~1.'Wn1:i'f'U~1~,:j:n~ U:i'~lJ'J~ e.J~'Vl n~1~'1:ntlvhirl~ 
q q ~ 

:i'~lJu1.'WLLI?i~~rr'W 
, 


http:n1l''VlI?l~'flU:i'~UlJ~UcP)ru~eJtlr.ru
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:. 

• " I "" • 

- ~~UU'Jl~LLe.J'lJe.J~~l?Il~~I~~~'fl tJ~~~'J~e.J~~I~-:j~'fl~~VI~~Vlt:.h'lJnl~f'J~1 
• " ~ . I · 

..,.::\1" CO' "'"IV " 

~~6JI'flLL~'J'Vln1 7 'J\Juu~lnL'J~IL~lJl'lUnl~'Vl~~'flU . 
- ~~'U'Unl~~~l'lI~I~nl~e.J~l'l~~~UtJlj~nlJ' 'l.h~:W'J~e.J~'VJn1 7 tj'WVI~~~ln• 

I " 

e.J~~~€tJ1Unl~tJ~~:W'J~e.J~~ln~~'UU'Jl-:jLbe.J'Wnl~e.J~(1J(Wl:W~li~~'fl.. 

- .J'~'U'UnlJ'roiltJ~I'WL,xYflrn-:jIUL'W~Ul'l'flUnlnti'U tJ~~:W'J~e.J~'Vln1 7 tjUVI~-:j~ln 
e.J~~~€tJ1't.ml~tJ~~~'J~e.J~nlJ'~~l'lI~I-:jn~J't.J~l'lJ'~~'UtJlj~nlJ' 

~lJYhnl~e.J~~1?11lJLbt.JunlJ'~ltJ~I'WL,x~irn~I'WLuiu(1J'fl'WnlJ'Liju 
4 . ~:w~unl~'Vltp)~'fl'ULtp)tJU1;J'f):W~U1L;Jl (Input) VI~'fl~li'l~'fl~rhVl'Wtp)L~'WtjULLJ'nL;h

'U 

~ J'~U'U LL~ ~'Vl tp)~'fl'UJ'~U'U ~1-:j 11?11lJ6Jl'J'I L'J~I~ nlV1'Wtp) Lr! vll nl J''Vl tp)~'fl'U~ 'Wr1 ~'UVJ n 
t tI I • i.t 

~li-:j~'flVlL~vlln1J'~-:j~ILr! 
• 

5. LL~tp)-:je.J~~~fi~~'fl'fln:Wl~lnJ'~'U'UL'WLL~~~~'J'W 
I 

t.J~ nlJ''Vl tp)~'fl'ULl'W'J ~tp)Vlr1J'Ut.l'J'W~llJ1J'f:l ~J'IU~~L~U 
'j. 'IJ 

," ~ I

Vii1 n 1 J'J'~'UiUI?1'fl'W LL~~e.J~~f.lfiVlitp) L~'WL'WnlJ''Vl tp)~'fl1J LL'WlJ ~ tp)
q 

" 

~L~~1 nJ'IU'lI'WL~:wtJ'flU'Vl~ 5 L~:W 

2.1 eJ'Vltp)~'fl'U
'IJ . 

eJ'Vl tp)~'fl'U~~LiJ'W 1~~n~ ~'JVlih'lI'W LL~~~irn'lIU~ b~tJ'Ji'f)'In'U nlJ',~h LtJ'W'Il'W6JJ'fl'l~~'U'U 
'U 

" I " 

'Vl~VllJ~ ;'I~~bbU-:j'fl'flnLiju 4 n~:W~'JtJn'W ~'1U• q 

" e.J~1?1~1~ Lb~~i'UI?1'fl'UnlJ'vll ~'J'fltJl'1 
I I I" ,

• • n~:W1 ~'J n nL~~~'JVltJl'11'W Vli'j nl ~Vil'11'WLnu'J LU'f)'1 n'Uon'WI?1'flUL'W~'JUfiJ'n~ ~-:j
q q 

· " 
tJJ'~n'fl'U~'JtJ ~1fJ'W'Il'WnlJ'~tp)~'fl ~lJ'W'Il'WnlJ'5JJ1ULb~~f'U order 

, 
2.21finlJ''Vl~~'fl'U :. 

1.0~u~~'41b'fll.VI'Wl~'f)nlJ''Vil-:jl'W~~~L~'WnlJ'~ILU'W'Il'W (User Interface), 
L'WlULL'UU Hard Copy Lb~~I?1J'J'n~nlJ'Vil'11'W5JJ'f)'1J'~U'U (Logic) bb~nL,xLLri~'Vltp)~'f)1JnlJ' 

· 
· 

2 .LJ''1-:j1'\J'fl~~1'VI nJ'J':W nlJ'e.J~ I?1~Uf)1 bri~'f)'1ti-:j1A:w ~'J'f)t11-:j~~~'f.)'1 ~tp) b~'f.) n'tj ~'J nJ' 
q ,. q 

I . I I 

Vl1'fl~irn-:jlUYl~~btl'WeJ'Vl tp)~'f)'J nlJ'Lajj-:jl'WJ'~U'U ~~~~~'fl'l~ rH1J~:W~ ~'f.) ~ r1'JllJ~~'f.)'I
'IJ q 'IJ 

t n~~u'J'WnlJ'fu ~li'l~'fl n J'~u'J'Wn 1~e.J~ 1?1 ~L~ ~nl ~'Jl'1 LLe.J'Wnl ~e.J~ I?1LUVJ n1i'WI?1'fl'W iJ 

r1'Jl:W L;Jl1~ ~'f.)-:jnl~L~'Il'WLLe.J'Wer-:jnl~e.J~l'l (Diagram) 
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3.'vhn1~u1~u1t:Jn1~laif'l1'UVlu1"'Eln1~Vi1-:l1'Usn'B'l~~U'J (User Interface) LL~~ 
' j 

(;]~~n~n1~vi1'l1Usn~~~~uu (Logic) 1.,x~Vl~~tlUYf'l "'l.d1~"l1l-J LojJ11."~ltJ~~L~tJ~1.'Unl~ 

~1LijU'l1ULL~ ~~ 1~il, ~f.l~." ~1.aif'l1UVlU1"tll9i1'l11~'lJ~~~UVI~'l L~tJ1.Un1~1J~~tJ1tJ" ~iJ 

n1~l.~oif'B~ ~"~'l~'l1~L~'flVl ~~'B'l1.sJf'l1UVlU1"'B lPi1'l11.,xriu ~'Vl ~ ~'flU ~ ~"ltJ 
, It 

4. L~T.1L~~"~'un1~1J~~tJ1tJ LL~'J ,,~1.tXeJ'Vl ~~'fl1Jvi1 n1 ~srn f.l1l-J LL~ ~ L~U'floif'fl f) ~L~U 
'\ 'IJ 

l.ULLl9i~~~'JUsntl'l~~'Q1J 

5·. 1.tXeJ'Vl~~'fl1Jvh n1l'Ul'~Li3'lJ1.Ul.1JUl'~Li1'lJ LL~~nl'tl noiftl L~'lJtl LL'lJ~l'l1~ Ltl n~I~~ 
'IJ 

It It 

1.un1l''Vl ~~tlUl'~1Jull" ~vi1 n 1l''Vl ~~ 'fl1J ~"l1l-l ~1l-l1l'f.lGj] 'B'lLU l'LLn l'l-lvl'l 5 ~ "l U 1~LLn 
, It 

1. ~~1J1J~t!U~UUn1l'~~~u1.,,1.un1l'fu~1~'lsn!l
q 

, It 

2. ~~UUn1~"l1'lLLe.Jun1~e.J~l'll'l1l-J~I~'lsntl 

3. l'~1J1Jn1~r.r~(;]1~1'ln1~e.J~(;]~~~U'L1~~n1~ 

• 4 . l'~1JUn1~~1tJ'llu1.,x~t!n'l1'W1.'Wiul'ltl'Wn1l'LUU 
5. l'~'JUn1~Ln1JLL~~~~l'lIl-Joiftll-J~l.u~1tJn1~e.J~l'l 

, 'IJ 

1~vi1 n1l'Vl ~~'Buri1i1Ll''l'l.IU~'J'flth'l 4 LL 'lA'l~ f) ru~09tJ1.sj{ dJULLVI~'l1.'Wnll'Mn'Ml LL~:; 
~ , 

Ln1Joif'f)~~ L~U~1tJ~~b1)tJ~l.tJn1l''Vl~~tl1JLU~LLn~l-JGj]'fl'lLLl9i~~~'J'lJ ~'l (;]1l'1'lVl 2 
'IJ 

, 

;, 

'j, 
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• 
 I' 


IV IV .o:!I 0; 
2 43 5VI'Jl.I'£1 b~'ij~ 

oj 

. " cv 4 0' 
IT~~a : 

(1) rl1ff'W""~i~i'W~1'W1~eJ~~~fl~~~n'Uff.f)1'Wfl1'i'Vi1~1'W 


\11 ,rvhi1'W'Vi1~1'WB~ 
 D o D o o 
(2) Yl1'W ftwhmr.lft ~H"~11 tlflflT~ 1'w fl1';1 Vi 11 ~eJ~llJ1';1 tI 

D D D o o 
ffU'Uff'4'W fl1'J 11~U~'W fl1'J ~~\9l\9l1lJrl1~~4eJ'~ 

D D o D o 
" (4) ;J'WCfleJ'W fl1Hhlih,l~ 1'W '\JB ·N 1'Wl~eJffeJ~ fI~B~ tl'Ufffll'W 

D D o o D 
fl1'i'Vi1~1'W \1~~ lwtJ\1~'lJ'W 

(5) Yll'W~~11nlt~~11 tlfl fl 1';1 i'W fl1'Jl11fll\9l~'U~U llff'W BlJ D D D D D 

iI IV iI d I' iI iI" o o o D o(6) '\JBl.d~\9l~CfltJlJfll1lJmlJ1~fflJ \JnCfleJ~ fl'J'Utll'W 

(7) l~B'W '1 '\Jfl1'J rll'W ltu fl'i 'U~1'W~1J'U1l1'Wtl1lJl~fflJ(111fl 


'Vil'W~~11l~eJtJ 1 '\J~U1lJliil'Ufl1'J1~tJiJ~ hjflJ'U~l'W

I , 

D o D D Dfl~rul l~lJl~eJtJ '1 '\JlYilJl~lJ~.:j i~.,j'eJlff'WeJUtJ~) 
(8) Yl1'W~~11~~ tl'Vrn.,j'BlJ ~~ '1~l'~ tJ~'VH)u~~ ll1lJ 1~ ff'lJ~ eJ 

'\I 

fl1d~~i1'W1\1i''Ur'h~~4eJffUJi'JtI'lh '1'lhh~qfl~li~l'W 
o D o D D 

. " 
"" 0 cv 4

2. f)1'l6eJf)U1J1J'l~1J1Jf)1'l1HUHl!f)l'lH"'VlVlnJfllll'~CVtl, 
(1) Yll'U~~11U'Wl~~H~~l1tlflfll'Jl'Wfll'jVi11~eJffllJl'Hl o D o D offU'U~'4'W fl1'J 11~ll~'W fl1'J ~~1l\9l1lJrl1A'~4eJ '1~ 

o D D D o(2) n1l1'W ~ '\JB'Ul'\JCflfl1dVi1~1'Wijflll'lJi~H)tJ 

(3) vhtJ~~"h1nU"~l1tlf)fl1'JltJf)1'Jl1lrllllB'U~U1t'N'WBij o D D D o 
iI 0 ild iI iI D D D D o

(4) '\JeJlJ~tJll'\JllJfll1'lJm'lJl~ff'lJ \)flCfleJ.:j fl".i'Utll'W 
• I' 


IV .Iii dllJ iI d , 


(5) ~"~'WTI'\JBlJ~'V1 t~t'WfN'WeJu"tm'lJl~ff'lJCflBfl1';11H 
,tI :. o D D D D

1l~'W fll'J ~ll~~1'lJfl1i1~~Bff1'lJ1l tlUl'thh~~fl~l~ 
oj , 

D o D D o(6) l~eJ'W '1 '\JfllJfl1'Wlrufl';l'UllltJ~'J'U~1'WmlJl~fflJ(111fl 

Yll'Wfl~11l1BtJ i '\J~th'lJli~i~fl1'Jl~tJiJ.:) 1~fld'UllltJ 
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• 

.. 


t 

2 3 4 5 

".. " .. " ..L~U61'nJ L~Ufl1t1 L~Ufl'W 

U'fItI thumnIJ 

D D o D D
." t <:l 'JI

~l'jl~fil'jf-n'1\91lw"\J'W\91eJ'WW'U~~ 

D D o D D
(2) ih\..y'W~'\leJ'UL'\l\91fil'j.yhn'Wij~11)J~~U\1'W 

D D o o D 

(4) .,jeJlJClUl!~lijfl':nlHl1lJl~ff)J tlfi~eJ~ fl'l'Ut1'1'W D D o o D
~ . ~ 

(5) Hm1'Vn5~eJ\!Cl~1~rvh'~~eJHCl~mlJl~fflJ~tlfil'j~fl\911'l1.:l 
.".t <:l 0 "1 tI 'JJ

fil'jHCl\911'W'\l'W\91eJ'Wf)UW'UHCl ~
q 

ffllJl'lfl'W1 t'lhh~Uf)\911'lf o D D D o 
.:l1'W\I~.:l'~ 

(6) !~tl'W1'\l fiUr11'W 1f,Ufl'j"'Ut1'1'Wfl'l'Ut1'1'WmlJl~fflJ(111f)'Vh'W 
D Dfl~11!~tl'W1"\J~Ul)Jl1~l'Wfll~i~u~~ 1lifl'l'Ut1'-J'WfI~f,UlL~lJ 0 D D 

!~tl'W1 "\J!~)J!~lJr;'!~ ''W{{eJ!ff'W~U'W~) 
4. fll'Hl6 flU1J1J'i~lJlJty..rlHl~'WflTl~~iT'W'1) tit6fl1') ~lU 

,n'W'-Hv...rfl'nU''W~l'WtU1J~l 
f 

D D D D D 

o D o D D 

D D D D D 

(2) fhl1'Wfl'\leJ'U!'\l\91fiUYh~1'Wij~ ·11lJi~! \I'W 

'JJ 0 iI d 'JI 'JJ D D D D D
(4) "\Jtl\!r;'!'W1L"\JllJfl11lJmlJl~fflJ \!f)\91tl~ fl'j'Utl1'W 

(5) H"~~n~tl)J,,~1$ll~O.:l~eJH~mlJl~fflJ9ltlf)1'l~~ff'W',, 
, cu _ ; , .. .­
~ I , 'JJev ev 0 "1ftlftl ...~ 'JI


L'WeJ1l1U.:ll'W l1f)'U'W'Wf).:jl'WtW~ffllJl'j"fI'Wl ~1J1J'j"~Qfl\911'l1 D D D o D 
~1'W\1~.:j'~ 

(6) L~eJ'W' '\l f)1'Jr11'W 1f,Ufl'J'Ut11t.1fl'j 'Uli'1t.1mlJl~ fflJ(111f1'vh'W 

D D D D Dfl~11!~eJt.I '1"\J~ullJ11~lt.1fll~1~O~.:l ilifl'j'Uli'1t.1f)~f,Ull~lJ 

(3) lil'W ftw.i11ntHl~11 ~fifi U l'Wfil'l111r'h\91 eJ'U~Ul!ff'W eJij 

c> .:: d 'JI 
\911'l1.:lfil'lNCl\911'W '\l'Wf)eJ'Wwul~ 

(3) 'Vh'WftWll1nm'1~11 ~f)fil'llWfil 'l 111r11\91eJ'U~Ul!ff'Wtllj 

• 




• • 

5 
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5. f)TJ-nA1Ul'i~'lJ'U&O'U,J~n,J(;lf)1'iN~VlU'U'lJ66'W'(;l11111D
QI 

.,; , t! 
f)':)fl6U au 

(I) vil'W~flllH'W'd~~UCl~11~f)f)1'J1'Wf)1'J'Yill~tHnlJl'HI 

-n(PlJ'Wl~lh!'U'Uf)l'H~'UeijCl\!Cll,~ (1'f11'WU~~1J'Wl~ 
(2) fh11'W~6ijf)lWtl~f)l'J'V'il~l'WijinllJi'~!'\l'W 

(3) vil'W~~111timl:t:ll~f)f11';i 1'W~1'J!fhJ~CllJ(1)1f1
I .. 

~ ~ 0 .c::i . 91 
(1'ltJf1nf-la~'Vl'Wlt(1''WCllJf1'dl~\]f1~f)~ t11lJl:t:fflJ na:t: 

ffllJ 1'J (]U'I'lhh:t:~f1~1~~1'W.~~~ '1~ 

!V 
f1'J'U(ld'W 

(5) vil'W!ih..l~htJ~~~ljnnUn:t:U'lJL~'UeijCllJm)~ l'WiJ~uCl:t:.. 
RFID lJ11~hJf)1'J'V'il~1'W~~~ 

(6) 	 ~Cl\!Cl~ '1~'\llf1ffltlf11'd f-l~~~~ lmu Clt~tJ~'W ClCP)Cl f11'J 1~ 

~~ff'W11) 1'W f)1';i'dl~Uf-l'W(111f)'Yhu~~ll~Cl\!Cl~'~'illf1ffltl 

f-l~~hmlJl~tJiJ~ '1liflJ1Jt:l'dt.lf1'HU l!~lJ~CllJCl!~lJ!~lJa~ 
q .. 

2 3 4 
CIi ... CIi ... a ... 

LWUfI'UI L1IIUfI'lf! L1IIUfI'ltl 

U'atl thUn~1.:J ann 

D D D D 

D D D D 

D D D D 

D D D D 

D D D D 

D D D D 

I J/ 

a ... 
L1IIUj;\'ltl 

..,j 

~nnVl'6l!j;\ 

D 


D 


D 


D 


D 


D 


1. ,y0ttJ'l!0U'l!~!vh-u~1J (nl'j'EJEJnHuu'j':tu'UtnJ11lYlIUnl'ji~ffu 1u lunl'jf'Ur1nr.J~EJ ) 

............................... ;',.......................................................................................... 

, 	 , 

v ~ ~ 	 "'" 0 ..... 4 
~ 

2. "0Ul'l!0U'l!~!'W'lUVl1J (f11 'j'EJ.EJnH 1111 'j':t 11'1Jn 1'j''J1.JHNUn 1'jNtI~~1Url1lY.JCJfEJ ), 
, 	 j ...................................................................................................................... 


,., 	 JI 

3. 	 ,y0!tJ'l!0U'l!~!ft1J&~1J (n1'j'EJEJnU'1J'1J'j':t'U11n7fffnff'1Ju~~1'j1.Jn1'jN~~ 1UoUU~EJUn1'j'A(f11 ) 
.,

• 
. ........................................................................................................................ 


I 

cI 	 jI 

W'1JN1 ) 

....................................................................................................................... 


• 


'j, 
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.j 

1 

" , 
1 ~1 tJ~1'U '14' t)'UU'lJU d~hJ~1 tJ~1 'UVi LL~ ~~1.,xL~'UJl1~ ~iJ)J1.'Un 1 ~vi 1~1 'UCIJI TN ~~'lJ 'lJ 

n1~'lJ1'lt11nL~~4'~ n1~n1~t:-J~ ~ ~~ LiJ'U~~'lJ'lJ~1.i~iJtl1.'Unl~iJl~ LLt:-J'Un1~~'lJ ~li~~'tl fl,;}'lJfllJ LL~~ 
• 	 , " 

q 

~~~lJ-Jnl~t:-J~~1.'W'El ~~1V1 n~.~~ n1~t:-J~ ~~'W"1 Lfl1'El-:!t.i~,,;~ 'Vl~1.'W~iJ'W~1'UD1n~ ~iJ'W-:!1'Wnl1t:-J~ ~ 
q 	 q q 

LL~~nl~iJl-:!LLt:-J'WnlJ't:-J~~ L~tll~LLu~,riJ;r'e)'14'tJ'e)'f)ndj'U 5 ~~'lJ'lJU'EltJ ~~~ 
, " 

1. ~~1J'J~U'lJ~'W'Wnl~#(~~'W1.~1.'Wn1~f1J~1~~6Ji'El q 

, !IJ 

2. ~~'lJ'lJiJl-:!.Lbt:-J'Wnl~t:-J~~~l~~l~~6Ji'f) 

3. ~~1J'lJiJ1~LLt:-J'Wn1J't:-J~~J'~~'lJtl~Ui1~1'W 

4. ~~'lJ1JiJl-:!tLt:-J'Wnl~~1tJ~1'W1.,xcwun-:!1'W 

5. ~~'lJ'lJn1~Ln'lJ LL~~~~~1lJ;r'Ell-l~1.'W~1t1n1~t:-J~~ .. ( 

'IJ 

!IJ 

L~ tJ 1. 'W n 1 ~ Jl 'El n Lb 1J 'lJ ~ ~ LL U~ LL tJ n LL ~ ~ ~ J' ~ 'lJ 'lJ 'El 'f) n ~ 1 n fl'W ~ 1 n 'i!'U~ ~U1 L 'Ell ~1 

• 	 L~'ElJ-JLtI-:!n'WLL~')'Llf1JLtJ~tI'Wt~)J nl~'Vl1~1'W~~'El ~f1J n'W 

. " 
n1 J''f)'f) n LL'lJ;1J~~'lJ1J nlJ''lJ1V11nL~~~~ nl~nl J't:-J~ ~ul~~LL'U,) f) ~ L~~Lfl~-:! ~~1~ 

(Structure) LL~~L~T) n~fil'Wn!~~ Lfl~1~,rLL~~'f)T)n LL1J'lJ~~'lJ'lJ n1 ~~1Lil'U~1'W'14'tI ~:W~1 n nl ~~ n'Ml 
, !IJ 	 , " 

LL~~Ln'lJ;rT)lJ~ LntJiJn'J~fin1~Lb~~~'W~'El'W1.'Wnl~f1J~1~~6Ji'f) nl~,)l~ LLt:-J'WLL~~nlnn'lJ;r'El~~1.'W'Vl n 
'IJ 	 'IJ q 

" 	 ",
i'WI?l'El'WGjI'El-:!~1tJn11t:-J~~ ~~t1'lJn1~1J1-~1~if'EllJ~#(-:!LL~~'lJ order ~'\.m~~'Vl-:!1~t:-J~~~fi'El'ElnlJ1LiI'W 

'IJ 

I I I 	 I 

if'f)J-J~1~~1:WYln~1,)J-J1ifl~ ~'W ~-:!1~~Uo)~T)~;J'f)n1~T)'f)nLL'U'lJVltlJ'~n'f)ul'Ll ~btJ 1. LLt:-J'UJll'W n~~LL~ 
'IJ 	 • 

" if'El~~ (Data Flow DiagrarJ,1: DFD) 'W~'f)~'Vl-:! Data Dictionary ,Process description ,Data 

store description ~-:! LL~~'~1,xL~'U~~ nJ'~'lJiJ'Un1J'~i1 nl~~l Lil'Unl~ ;r'Ell;;!~~1VI~ L~tJ'W1l1tJ1. 'W 
I I I 	 I 

i.I .:::j .:::j 'd "I 	 o.;:!! 

J'~'J1J LL~~jl'W6JlT)l;;!~'VlLntl')~lJ'f)~1l1tJ b'W~~1JU 2.~~J'n~ (Logic) n1~'Vl1~1'WGjI'f)~J'~'lJ'lJ 6jj~~~LL~~~
• I 

1.,xL~'WnJ'~'lJiJ'Wn1J'LL~~~fi~.1 ~1.'Wn1J'~1'UiJ ruVl1T),JJ'~~iJ ~ t:-J ~ t:-J~cw fi~1~1 3. VlU1~'El n1 J'Yh~ 1'W 

~1~f1J~~t?l'ElnufL~~1'W (User Interface) 4.J'1tJ~1'U (Report) LL~~~ii~t:-J~~'Wfi~~Y11tJ (Final 
, "," 

Output) Yl~~1~'fl'Eln~1~1n~t1J'lJ LL~~ 5.;r'El~~~-:J~'W'lJl-:J~iJ'WYiiJ1.'W~~U1J ~ln't!'Wij11'Ll~J'')~~'f)1J
'IJ 

, ", 
fl,)1:W~ n ~'El-:! LL~ ~th~LJj'Wt:-J~,J'~'lJ1JL~tlnl~~1~'El-:J~tl1'WnlJ'ru~1-:J1 Viij rh;r'f)~~ ~-:J ~'UYi LL~n ~1~ 

fl'W ij1~1 eJl'Wn 1 J'vi1-:! 1'WGjI'El-:J ~~1J1J LL~~vi1 n 1J'~~fl1'Mru~~f'lJ~ ~4SJl'El'UVl1'Elvil~1'Ul'U~1'Un1~ 
, " 	

'lJ 

, 
f1J~1~-:!~'El n1~iJ1~ bLt:-J'Wn1~·~~ ~ n1~fl,)1J fiJ~ LL~~~~ ~1:W n1~t:-J~ ~1'WLJ'-:J-:!1'WLf)1'El~~-:J'lAlJ ~iJ'f)Ul-:J 

1'W~1'WfliJ1l-J L'iJ'Wltll~ fl,)1l-J LVlJ-J1~~J-JLL~~tJ~~LtJllJlUnlJ' 1 ~~1'WCIJI'El~J'~'lJ1J~'El'Eln LL'lJU~'W:J.J1• 

http:LL'lJU~'W:J.J1
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. . 
ron n ~~ nl),~ L~),l~"Hfll~~ LL~ ~i1ruVI1 L YJlllllln LLuuJ'~uuY11an'Wn l),fJ 1-:1 LL~'Wnl),

, '1.1 01 

I '" I 1 I 

fu ~1 ~-:I:nll fJ 1-:1 Ll~'ULL~ ~~ ~ 1?l1~ nl),eJ ~ I?l"'W1l1?l~1~ n J'J'~ Lf"i;'ll-:lU-:I~~ "'U~ fJ'U~I'WY1 LnUfJalf'el-:l 
-' q q 

J ~-:I n,,'hfJeiil-:1 ~'U 1~~ LL'UfJ ~ ~l~'UnlJ'lllln LLUUJ'::;uu~l~'WnlJ'u1-~IJ'bL~::;(~ nlJ'nlJ'~~ I?l b~'el1.~ 
. " . 

~1~1J'(l~'U'el-:l L9l'elU ~'eli1qJ~l~ Ln ~~'U ~-:I LL'WfJ ~~~~n l 'UnlJ''el'elnLLUUJ'::;UUlh::;n'elul,j ~fJU 
. " 

1-. LL'WfJ ~~ l 'WnlJ'UI L'elIJ'::;UU~t!u~'U'WnlJ'#I~~'Wl~ Lojjl~IGJifJul'WnlJ'fu ~1~-:I~'el 
q 

l~'el~ ~nlJ'~~~-:ll"l't!n-:lI'W~~ rlfJl:W~I'W1 ru~-:I LcWU-:I rl'WL~tJfJ bL~::;L~'ell~Ln ~ rl'dI~~ ~~th.J~'elnl J' 
01 '1.1 - q 

I iI' I '" 

f,J ~li-:l:nllYl LVI~I~~~ flU n1~-:Inl J't:J~ I?l~'tl-:l L),-:I-:lI'U ~ nvl-:lU~~I~IJ'CltJfuJ'IU~~ L~U ~~ll~air'tllJ~ 
'. '1.1 

" 
#I~ ~'W LL~::;J'~U::;L'd~I1.'WnlJ'~1 Ltl'W-:lI'Wl~~fJl:W~ll"'~~'el-:l flU nl),vll-:11'Wl 'ULJ'-:I-:lI'W'tlI?l~IV1n)'J'~ 

, . " q 

Lrl1'tl-:lU-:llA:w LLI?1~ ::;LLvi-:l 1.~~llJl J'(l1.~~1'WJ'~1JU1~'tlt1 l-:1iJtJJ'::;~'V1flJlI1"1:W1 n tj-:l~'W
q 

" 2.i1 nlJ''dI~ LLt:J'WnlJ't:J~ 1?l1.~nu ~IUfJl~ Lb~'UnlJ'~~ (1I'elth~~::;Liltl"'~~ LLl?lnlJ''dI-:1 

bLt:J'UnlJ't:J ~ 1?l1?l1:W ~1 i-:l~'el ~1J''dI-:1 LLt:J'WnlJ't:J~ 1?lJ'~ ~UtJ~~-:lI'U LL~~n 1J''d 1..:1 LLeJ'UnlJ'~It1-:11 'W ,• 
1.~nu~'t!n..:ll'U L~tJ nlJ'fJl..:1 L\t:J'W~~~-:I"'WJ'It1~::;L~tJ ~J'::;~'J Shop Floor L~tJ ~IUfJl~ LLt:J'W~::; 

• riIVl'W"'J'IU~::;Lilu ~1.~fl1JJ'~ij1JtJ~~nlJ''Vl ntlt11-:1 i..:l"'U~tl..:l6JItl-:l'W't!n..:ll'W Lf"i~\tl..:l(nJ' nlJ'nlV1'U~ 
" 

, q 

,
~ 0 j 0 ~ 

dJJ'U(1I'el'WnlJ''VlI..:11'W:WII?lJ'~ltJ (Standard Procedure) LL~::;nlJ'nlV1'W"'LfJ~I~II?lJ'~I'W 8Jl..:l~::; 
~ ~. 

I ~ , iI" 

L~tl:wLU..:I ltJ~-:I nl J'rilV1'W~ LU1V1:WIU"'Wn 1 J''Vi 1..:1 1'W"'ULb~~ ::;i'WI?l'el'U6JJtl..:l'W't!n~I'WLL~~ ::;f)'WVl1'el LLI?1 ~::;. . . . 
.c:::i ~ .c:::i 11 .c:::i.c:::i 11 ~ • ~ ~n I O!"I 11 ~ ~ 
'V1:W b~tJ'V16JJtllq!~'V1 LntJ'd6JJ'el-:l b'WQ 1 J''dI-:1 LLt:J'UI?lI..:11~::;~n "'..:I L'el1 bu'V11 Lu'Wjl'W6JJ'ellq!~ L'el1 b'J b'UJ'::;UU LL~::; 

3. Lri'elyhnlJ''J'1-:1 LLt:J'WnlJ't:J~ 1?l~-:lltJ LL~'J "'WnlJ'tJlJtm-:lI'W~1-..:1 (1IllJLL~'Wnl J'eJ~ I?l~ 
l~'J'I-:I L'el11r)~::;dj'W'elt1'1-:11J'~I..:1~'W ~'IU'd'l-:l LLt:J'Wnl J'eJ ~ 1?l1~ f1'eltJ~::;1~f1J~'elt11-:1v1'Wl?ltl LVI (11 nl J'rW

'1.1 q 

rS''WLn "'~1 nVl~IU ~'I LVI (11 LGJi'W ~IU t:J~ (11 llJiJ L'd ~ 1~ LeW U-:I'W'elVl1'e)tltJ nJ'rW~'W ~'ellJ~'I~f1Jnl J'Lnu 
q q 

airtl:w ~ ~-:I n ~U:W 1 U-:I ~ 'I U 'J 1..:1 LLt:J 'Wn 1 J'eJ ~ I?l Vl1tl~::;:w 1~ 'I n ~ 1 LVI (11~ ~ IU'dI..:1 LLt:J'Wn 1 J'eJ ~ 1?l1lJ"~ 
'1.1 q• 

Ocv, Q ~ ,d ..:..c:::.. .c::! 

rl'JI:W~1 rlqJ l?l'elnlJ't9\~(1JI:h1 t:J~ nlJ't:J~ t9\ L'Vl'l'V1 fl'dJ' J'::;1J1J(1J~(1II:W nlJ't:J~ I?l(Shop Floor Control) ~..:I 
" 

:. 

oiftllq!~ l~v1'WY1~iJ nl J'fuair'ellq!"~ Leiil:WIV11tl~ n'l'j'LtJ~tJ'WLLtJ~-:lalftlld~""'1 LL~::;~-:I Real - time ~tl 
~1 ~1 J'Cl LL~~..:I eJ ~ alfll:W ~ L~'tl rln 'I J'~ 'W U'W L~ 'tl ~~ ::;fuoj]1l:W ~ Loj]'I:W 1 Vl1tlU 'UU'W n 1 J' LtJ~U'W LLtJ ~ -:I oj]11 ~~ 

'1.1 I '1.1 'lJ 

1.~1~..:I~::;Gll'JU1.'WnlJ'~ '" 1?l1:w~tllq!~~1 n~lt1 nlJ't:J~ (1J L~tlGJ1'duih'W'dtJ rl'JI~~::;~'J n LL~~~~I..:1 rl'dl:W 

~'U"~1.~~IU'dI-:1 Lbt:J'UnlJ't:J~!#I1'WnlJ''J1-:1 LL~'WnlJ't:J~ t9\ 
,, -, , 

'W1l n~1 nll i::;uUYltl'tl n LL1JU~ ~ IXtl-:l ij g;)'d 1~U~Vltl'WI?1'el n 'I J'uI1,j1.~-:I'I'W~1--:I1. 'U 
, -

q 

" 
'el (1I~IV1 nJ'J':W Lrl1tl-:lU..:IlA:w LL~ ::;~I:W1 J'tltJfu LLrll~t9\'I:W~n'Mru::;"lltl-:l nl J'vll-:11'U~1--:I t9\1:W~'W ~1'W"llll-:l .. q q ~ 

LJ'~-:lTWtl (1I~'IVlnJ'J':W brl1tl-:lt.i-:lvl:w~UI1tJtJJ'::;un (111~~~'Ju 
q q q 

.. 
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t" • " " 

tVltJ~/UJ1~fl~~tlCJ~Vl1~~1nnn1~~rILU'W~1'W~r.rtJl'Wflf~il tl~~n'fllJ1tl~f)tJ
~ 

1.LL'U'U~1~~~i'W~'fl'Wn1~.yh~1'W6jJ'fl~~~'UlJ ~-:).w1L~'W'fltVltJLLCJ'W1l1~n~~LL~;r'ellJ~
'lI 

(Data Flow Diagram: DFD); Data Dictionary, Process description, Data store description 
~ 0 d 0!V • 

2.6jJ'Wj;J'fl'Wn~~'VI1-:)1'W"1I!l-:)~~lJlJ (Algorithm) VI~Tl j;J~~n~ (Logic) n1~'Vl1~TW6jJTl~ 

" ~~'U'U tc;)tJ~~il1L~'W'fl1'W 2 ~'lIbLlJlJ~'f) l1-:)1.'W~tlLL'U'U"1I!l-:) Flow Chart LL~~1.'W~tlLLlJiJn1~lJ~~t.J1tJ 
'lI 'lI 'lI 

(Description) 

Vlih~Tln1~vl1-:)1'W (Graphical User Interface) 

4 . ~1tJ-:)1'W (Report) ~1~~1n~~lJlJ 

7.2 
• " , !V 

1. 1.'W~::;lJ1Jn 1 J'fJ'N LL(:,J'W~-:) LL(1)f'Urchi~~Tl ~'Wi1-:) n1~f)l-:) LLe.J'WnlJ'~1t1~ 1'W1.~n1J 

~oJ'n-:)1'W~~nMru~LtI'WLL'U1J~~::;'U1J~~fJtl1'Wnl~~c;)~'W1~ (Decision Supporting System) ~-:)~::;• 
4'Vl VII LL ~ ::; ~ oJ'1J ~ 'Wow;r'fl aJ ~l~n 'U ~1~~1 'W t~ tJ1lJ Yi 1 n 1 ~~~ ~ 'W1~Vl1ra VII ~1 WI 'f) 1J ~ ~ Yf1 t.J 1.~n 1J 

q 'lI 'IJ q 

" '" !V I 

m~~I'W~~lJ1J 1.'W11-:) 2 ~fJ~111~laJ1~ClYl~::;tJ~'UtJ~-:)1~iJ n1~Vll~1 j;JTllJ LUTl~ ~'WvhiJ'W1tJl~Vl1ra 
'IJ ~ q 


I I I 


~ltwmJYl~V1~~1~nlJm~~IU1~ tc;)tJ'f)I~~~1~n1~~I~'f)~LtI'W math model Vl1TlTl1~~::;~~1~Lij'W
q 'lI .' 

. " 
~~~n::; (Logic) 1'Wnl~~I'WfJUJ;'Wl-nnl~ 

. " 
2. UruVl1 n1~~~ ~-:) nl~1~~1'W6jJ~~~~lJ'ULn'U;r'fllJ~ r1f)~ijnl~4'~!l'U~aJ nl~1~-:)1'W

~ " 'IJ 

" 
1~nlJm~-:)T\J1.'lXijflfJ1l-JL;r11.~1.'W~tJn~run1nn1J;rral-J~1.'W~\l'W(1)1~ VI~n nl~vll-:J1'W n1~tJf1J ~-:) fOil 

ClJ I q ClJ 

3. ~1V1f'U M U DC r1fJ~~ ~iJ n1 J'uf'U 1 ~ij flfJll-J ~1l-JlJ'Cl ~'fl-:) f'U~tJ n ~ruLnlJojf'el~~~ 
iJ interface USB port 1~ b~'f)1~~'el~r1~'e)~nlJ~unJ'ru~ijTl\f1'WYl'fl-:)(;l~1c;)i.'Wi1~,u'W 

.; 
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I 
i.- I ~ .a:I 

t:Jcsn'JtJfl11~(;l~I~I~tJ ~~. l-Jl'W'W L~tJ'JU')csn~
'lI .j 

~~'JtJfl11~L9l;I~I~U ~~. mn.n Lcsnl'J~L9l'J-:lfll 
'lI 

'fl. JliJ 
.'lI 

~ 

'fll~l~tJ 

irn~~tJ 

'WltJ 'W~cJ 

'WltJ n~M~1 

irn~~tI 
I 

'Wl-:1~I'J ~~'W~ fn~'W 

'Wl-:1~I'J tr'VltJl ~'Vlfi~f~L~~l1 
q• 

• 
I 

'WIt! finntJi~ l!UrN 



.. 
'j, 

fl1'M1L'YltJ 

n'UnYiJ' fi\1-1J'iil.J~tj~i.. 2543. J'~U'J~,r'U~'W'Wn1J'~~~'WL~~Tl"f'Un1J''J1'1LLt.J'WLL~~n1J'r.r(;l1?l1J'1'1
~ q 

n1J't.J~ 1?l'1l'el'l LJ''I'ITWt.J~ (;lnJ'~~1MPlJ'1Yhf ~'YltJ .1i1~'Wfim,y qJ1lJ~1'l1rusii (;l, fl1 r1~GJl1
• 

~fi\'JnJ'J'~'el(;l~'lVln1~ Plru~~fi\'Jn~~:W~1~(;lf ~~1~'InnU~Vl1';j'YltJ1~tJ,
q '. q 

, I 

"" ru ~ 'el 
q 

(;l ~ 1 ~ n J' ~ l.J ~ 'I 'VI 'f) LL ~ ~ 'f) 'el n bb 'U 'U U~ i 'W 
, 

:W~1~'VItJ1~tJ b'VIPlL'WL~U~i'JGJj~'I""~~J'~'WPlJ' 

• 

.r ov.ro ov 
LL'f)'Wl?l Wfl'W6jj~'VllOnnl?l, ~. 

bn1-tJ'Ifli'ni 'JruGJlGJl1n~.~-:J~. 2551. n1nbnU ruVl1 n1J'~l?l1?l1J'1'ln1J'Vi1'11'Wosn'f)'I~,rn-:J1'Wosn'el-:J5'b1 

1JJ'~~1'V11-:J. n1J'lh~GJl~~.sn1n1J'~Tt.m1~~4'tJ~1bU'W-:J1'WbL1A-:JGJl1~ tJJ'~41il 2551: 8-15. 
q 

" ~1'W1tJ 'ellhJfGJlru1~ n~ .2547. . ~ij'f)'fl'f)n LL1J1Jbb~~~"'~-:JJ'~U1J1J1fi:fl(;lL'UL~~ ~ ~ n~u~ ~n1 J' 
QI q C(I 

'V I 

ov cv """ .rev"'" ev "".r 
~"'n1J'6jj~~~1tJLGJl'U .~l-J~r1J'-:J'Yl 1. n5'-:Jb'YlYil.JVl1'WPlJ': 'W'ii~J' n1~~l.J~ 

q ~ 

L~M!J1~J' ~'Ylfi'U~'JJ'ruitJ LL~~~1-1 'WJ' fli'n it-:J~-:J ~1Q~. 2549. J':::U'U~1J'~'WL'VI ~LL~~bVl PI t'Wt~u 

n J'ru~ nM1 LJ'-:J -W:W vrfiU1jj(;lJ'. ~'YltJ 1U~'Uih.ijqJ qJ 1l.JVl1U rusYi I?l, fl1 PI~~ 1~ ~ 'J n J'J'l-J 

'fJ(;l~1~n1J' Plru~~fi\'JnJ'1~p\1~l?lf ,YJ1~-:JnnUl-J~1~'YltJ1~tJ, 
, " I 

1l-J~~ fi\~-:lPl1J'r11J'~1 2552. h1J''J1'1Lbt.J'WbL~~PI'J'UrJl-Jn1J't.J~I?l. ~:wvr""f-:JVl18. n~-:JL'Yl'W"1: 
o IV Q, .. 

~1'Wn'W~'W ~.~.'Yl., 

1~Yi~ f1~-:lPl1J'~i 2538. J'~'U'U~1J'~'WbVl~b~1.1n1J'~"'n1J'. n~-:lb'Yl~"1: L1.~:w~'Wfi'W1ru~U, 
nr.n'ii~'Wfi L~~:i',r'WYlcW.LL~~l'W1J~·tJ bntJJ'~Lnl-J~. 2542. J'~'U'U~1J'~'WL'Ylf1b~'f)n1~~l?ln1:i'. LJ'-:I-w:wvf 
V~~a ~ 

I ' .r """ cv 
LLVI-:J~li1~-:I nJ'ru:W'VI1'JYltJ1~tJ,

q 

cW1ll'J:i' tJl-JYi~ LL~~ L~'fl'WL~ ~l.J'lJJ't:Wjtj(ij.JU. 2549. n1J'~(;l(;l1J'1-:1n1:i't.J~l?lbf·I~'fl-:J~nJ'bL1J'U~'W1'W~
dS ~ cu,. 

• l~~l-J~'Wfin'WLU'el (;l~1V1 nJ'J'l-JYi~1~ ~ n'UJ'J'~.nru"J. n1 J'tJJ'~~l-J~~ 1 n1 J'~1'Wn 1 :i'~~tJ 
q ., q 

~1LU'W-:J1U UJ'~~1tJ ~.f1. 2549,
• 

http:l.J'lJJ't:Wjtj(ij.JU


fi'U~I~ ~~fJ~~W.nl~YrOOJ'UI~~,j~~,rU~'4'Unl~~~~'UL~ ~1V1funl~~~VlI~I'1nl~~~VI L'ULL~'Un 
" " 4
i1~;'U~tn:~VI ~LL~'U. ~'VItJl11'W'UfimnHU1~VllUwen In 111 fl";jGJ!I";j ftfJ n ~~~tl (9l~ lVi nl ~ 

4(j .1 ., GI q 

flw~~sa\fJn~~~ftl~Vlf ~)il~NnnU~Vll~'VItJl~tJ, 2545 
q 

fi~LntJ~~ ,T'Url'l LL~~~ sa\. ~~. LVl1tiru lHlJ~~n~ LGJ! rl. 2552. nl~~n'M1LL~~~00J'\.!1~finl~nlV1'U~
; cv q Q,f q 

~"r~~IV1~~IUL~!l~~ 1?l1:W~tl~~ nl~t:,I~(9lL'WtlVl~IV1 n~~~ Lfl~tl'lU'lvl:w. Ltl n~l~nl~1J~~GJ!~as . 'lI q q q 

~~lnl~"liltJ'Il'W~sa\fJn~nJtlrfl~IV1nl~ rlW~~sa\1n~~:wftl~Vlf ~'\iII~'VltJl~tJGJJ!l'WUri'W 21­
q 

22 VI~lfl:W 2552 : 302-307 q • 

UVltJl L~'fl'lUtltJ. 2545. nl~uf'lJu~'1th~~'VlfiJll'Wnl~~~(9l~1tJ~~UUnl~~~ rfI Lil'W~ ~LLU'lJU ~VlU'W 
q q q 

n~ru~n'Ml : t~'1'11'W~~rflbrl~!l'lVl,r'l . Jllr1~GJ!I~~fJn~~~'flVl~IV1nl~ rlru~ 
q 

~ pj'.)n~~~~I~ rflf ~rI1U'WL'VI rIt 'Wt~~'V'l~~~!l:W Ln~I'V'l~::;'Wfl~LVI;j'fl, 

u'V'l'Wfi 'lJ rul1~I'V1. nl~uf'lJtJ~'1th"\::;~'VIfiJll'W nl~~~ rfI ~1t.J~finl~:wtl'1JVI~It.J'II'Wb~'fl nl~~lJ ~~'lJ'W 
q ~ q , . " 

" ~ltJnl~~~ VI ~1V1f'lJ'f) rfI~IVl n~~:w b~'fl eJl~1 L~1ill ~11. ~'VItJ1UYfWfimru rul:WVlIUillsYl VI JlI fl 
, il CV Go' 

.c:::. 0.1 ... ~ CV' !I d 

1~ln'WIill~nl~tlrfl~IVln~lJ lJVll1'VltJ1~t.J~~~~'fllJbn~I'W~::;'Wfl~LVI'W'f), 2543 
q , 

AI r AI"" ..., 4 d...,..,. ~I r 
u~~~'1fl u~lrurfl'V'l~n~'1 Lb~::;flru::;. 2541. ~::;'lJ1J~I~~'WL'Vl~L'W'fln1~Iill~nl~. n~'1LVly.j~: fi~::;'n~lJ 

.' q 

0;)1 r 
LL~::;16JlL'Vln6Jl, 

111nlJsa\ dJj~:WI. 2546. L'Vlfluf1nl~~~rfll~I'1nl~~ILU'W'II'W. VilJvrflf'l~ 1. ~lunYh.J~Lb1A'I 
q 

"'llil~'1n~nr~VlI7jVlt.JI~tJ,
q • 

" , 
111~LlJsa\ 1Ijj~:Wl. 2551. nl~U~::;t.Jnr;]nl~~~rfll~I'11.'W'flIfl~IVln~~lJ. Vi:wlfflf~V11. n~'1LVI'W~: 

q q q q 

~1t!nVi:wlfLLvl'l"'llil~'1n~nr:WVlI~VltJl~tJ ,
q . 

" 111~,rrfl~ iJ'W'Vl'fl'l. 2545. nl~~W.J'Wlnl~r.r~rfll~I'1 nl~~~ Vl1.'W'flVl~1V1 n~~:w nl~~~ VI~'fl~~~'fltJ. 
q 

mrurul~sa\'.)n~~:Wsa\I~Vlf:WVlluruenrfl ~111j117j1ljj17jsa\'.)n~~~'flVl~IV1nl~ Jllrl~~I~sa\'.)n~~lJ
~ ~ q 

'fl~ lV1nl ~ fl ill::;~ pj'.) n~~:w Pll ~ VI§" 1illl11~'1 n ~ru:WVlI7j'VItJl~tJ.
q q 

" ,"'" .... r "" "'" r...,""
'W Jl 'W ~ ~ rfll Jl ~ ru. 2 54 8. ~ t '1J '1J n 1 ~11 'I LUJ 'W LL ~ ::; fl '.) '1J fl 

q 
~ n 1 ~ ~ ~ rfI. 'W:W 'W fl ~ 'I VI 11. 

n~'1 LVI'V'llJVlI'Wfl~: ~:Wlfl~~'1 b~1':w L'VIflt'UL~~ (l'V1tJ-~~'W), 
1y.j tJ ~U LntJ ~~Ln ~ ~ LL~ ~ rurifoiYr'W.fi blljl "'l ~,r'W'Vl f. 2551.~~tJ'J ~ 1 ~~ 'W L'VI PI L~ if) n 1 ~~~ n 1 ~ 

~ ~~ 


4 ",. a ~ 

Management Information Systems . n~'1L'Vl~~Vll'Wfl~. enL'f)~t.JLfl~'W 


.' q ~ 

.n'VI~IJl~nr ~1ill~'W~I~~F1. 2551 . . nl~~W.J'W1LL~I'Wnl~tJ~rfI'VI~n~IV1fuif)rfI~IV1n~~:WLb'lJtJ~~rflrflllJ
." q 

t'l .nl~11~::;GJ!~7j~lnl~~I'Wn1~7j~t.J~ILll'W'Il'WLLvl'lGJ!1~ tJ~~~lil2551 : 229-237. 
- q , 

, , ",.

:Wl~~f :Wlft~PI~tGJ!~. 2548. nl~~Lfl~1~,rbL~::;tltlnLLtJtJ~~tJU [Online] Lb VI ~ 'I VI :w 1 : 

elearning.spu.ac.th/contentlbcs414/chap5_thai.ppt [2 n~n!Jlrl:W 2552] 
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